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CHAPTER I 
INTRODUCTION 
Among the methodologies currently available for the investigation of 
the dimensionality of a set of stimuli are the factor analysis of corre-
lations and a more recent method, multidimensional scaling.* The study 
reported here was a test of the hypothesis that these two methodologies 
differ only in their methods of gathering and analyzing data. 
The Factor Analytic Method 
The factor analysis of correlations is the older approach. In this 
method, the subjects are required to rate each stimulus on a continuum, 
specified by the experimenter. In practice, the subject generally reports 
whether a given symptom or behavior is true of him or not, or whether he 
subscribes to a given point of view. Correlations between the variables, 
whether they be statements, behaviors, symptoms., or characteristics of 
stimulus objects, are determined, and factors are extracted, generally by 
the Thurstone centroid method (44). 
The factor analysis of questionnaire or attitude scale items has 
followed such a procedure, employing a logic borrowed largely from mental 
*The term "multidimensional scaling" or "multidimensional method" will 
be used to refer to any scaling method that permits the emergence of more 
than Qne dimension, whether more dimensions than one are actually present 
or not. 
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testin~ In such studies of questionnaires, each item or statement is 
regarded as a vector whose length in the common factor space is proportional 
to the varia:nce the statement has in common with the other statements. A 
configuration of vectors in an n-dimensional space is developed, by regarding 
the product of two vectors to be proportional to the correlation of the two 
statements. There are then as many factors in the set of statements as there 
are dimensions in the configuration. A set of axes are placed within the 
configuration, usually by the eentroid method of factoring. These are then 
rotated to psychologically meaningful or structurally simpler positions. 
More strictly, the overdetermined hyperplanes are sought, and their inter-
section~ are considered basic or simplifying variables. 
The use of mental test correlational and factoring methods with 
questionn.aire statements has come under some criticism. Messicl~ (27), for 
example, distinguishes between cumulative statements and point statements. 
In the first type, if one assumes that a statement and a person each occupy 
a position on the same continuum, the peraonte response to a statement such 
as, ttl can afford to buy an automobile," wUl depend on whether his scale 
position 1s en the positive or the negative side of the statement. All 
subjects who cannot afford an automobile, whether they have no money or 
almost enough, w11 1 respond, ftNo," while all subje.cts who can, whether they 
could buy an automobile with difficulty or ease" will respond, "Yes." The 
statement thus divides the continuum into two parts. In calculating the 
tetrachoric correlation between this item and others of the same sort, one 
may correctly assume that all who give a particular response share the same 
direction regarding the state.ment. However, in a statement such as, "I am 
3 
moderately wealthy," the response ttYes" will be elicited from those whose 
scale positions are approxUnately equal to that of the statement, while the 
response "No" will be elicited both from those who are leas than moderately 
wealthy, as well as from those who are very wealthy. In this statement, 
then, "Yes" UnpIles a certain position on a continuum of wealth, whUe "No" 
implies either a positive or a negative position. The use of any linear 
correlation with this type of item is clearly invalid. The objection makes 
logical sense, but the actual occurrence in practice of the latter type of 
process haa not been demonstrated. 
It has also been pointed out by several writers that, while question-
naire statements may be ordered on a continuum of apparent truth or assent, 
this information is lost in factoring, inasmuch as the correlation methods 
equalize the means. A number of ways of somehow putting this information 
back into the final configuration have been proposed, of which perhaps the 
most ingenious is that of Sakoda (38) who proposed that a dimension for the 
means be added to the factor analysis of covariancea in the study of profile 
similarities, with a resulting configuration which he calls a "covariance 
and mean space. to 
It should be pointed out at this point that researchers in this area 
have generally not attempted to determine whether or not the ordering of 
mean or scale values does somehow appear in one or more of the factors. 
The "difficulty factor" in mental test items, which can be considered 
analogous, has been observed, sometimes as a mathematical artifact and 
sometimes as a psychological fact. 
4 
An example of the clearly spurious difficulty factor is to be found in 
a study by Ferguson (8) who showed that a set of tests or test items of 
varying difficulty, when correlated according to the phi coefficient 
, I 
where Pij is the proportion passing both items, Pi and Pj are the proportions 
passing items 1 and j, and Q • I-P, will have a dtmensionality at least equal 
to the number of difficulty levals. where the difficulty level of an item is 
the proportion passing the item. Wherry and Gaylord (SO) object that the 
Ferguson finding destroy. the possibility of an operational definition of 
unidtmensionality. They point out that given a set of homogeneous items, 
i.e., items of dbnensionality one, they may be ordered so that 
2 
where Pe is the proportion passing item S, and PIs is the proportion passing 
both items 1 and S. Since in the one factor case, PIs is equal to Ps ' the 
phi coefficient formula 
.3 
may be rearranged algebraically, so that 
4 
The phi coefficient can be unity only when Ps • PI- and thus depends on the 
difference in difficulty between the two items. However, if the items are 
homogeneous. the tetrachoric correlation would be unity for any values of 
Pl and Ps ' They recommend that, "Since real content factors, shifting with 
difficulty level, can exist, we would suggest reserving the name 'difficulty 
factors' for them." They further recommend that factors arising from the 
use of linear equations with skewed data be called "constant error" factors, 
as distinet from "content factors." They conclude that, "Since tests for 
factor analysis ••• are apt to vary in difficulty, it is recommended that 
factor analysis studies should always be carried out on dichotomized test 
score. with intercorrelations computed by the tetrachoric formula. An 
alternative is to use only tests that yield 'continuous normal' distri-
but ions , in which case product~oment rls would apply • If However, 
this is dubious advice, inasmuch as the tetrachoric formula assumes continuous 
and normal distributions on both margins in order to have an unequivocal 
interpretation. Moreover, when the tetrachoric coefficient is employed at 
the level of items, the assumptions become even more critical. According to 
Gourlay (9), "It is suggested that the appearance of difficulty factors in 
any factorial analysis using tetrachoric correlations is an indication of 
non-normality somewhere in the data." 
At the present time. the existence of difficulty factors that cannot 
be related to the mathematical character of the data or to the type of 
coefficient employed has not been finally settled. The identification of 
a difficulty factor is uncertain when tests are involved. but it can 
readily be sought when items of known difficulty level are factored. (For 
6 
example, see Guilford, 12). The scale position of questionnaire item state-
ments is analogous to the difficulty level of mental test items, under 
certain circumstances, and conoeivably provides a source of variance, 
although this possibility is typically not checked in the studies reported 
in the literature. 
Multidimensional Scaling 
In traditional psychophysical scaling, the experimenter defines the 
continuum along which the objects are to be rated. The subject is instructed 
to judge the objects 1n terms of their loudness, their hue. their length, 
etc. It 1s assumed that the specified attribute is unidimensional, and no 
provision i. made for the possibility that the objects may differ 
importantly in other dimensions. With the extension of classical scaling 
methods to the attitude or value domain, the subject is instructed to judge 
the items in terms of their agreeableness, their accuracy in describing a 
given object, their apparent truth, etc. The writers on multidimensional 
scaling (27, 28, 47, 48) have stressed the facts that these continua in all 
likelihood represent the collapsing of several dimensions, and, further, 
that important attributes of the stimuli are allowed to appear only if the 
experimenter directs the attention of the subject to them. They reason that 
the pertinent attributes of a set of objects may be determined if the 
subjects are instructed to rate the objects in terms of their global sbn1-
larity or difference. The subjects are permitted to employ whatever 
dbnensions they wish in making their judgments. 
7 
Multidtmensional scaling thus requires the expertffiental determination 
of a constant unit scale of stffiilarity-difference between objects. This 
scale is regarded as a linear function of the absolute distances between 
objects in an n-dUnensional, Euclidean space. A zero point on the scale 
must be located or estimated in order to transform the scale values into 
estimates of absolute distances. An origin for the spatial configuration of 
the objects, derived from the mutual distances, is selected, and a matrix of 
the products of the vectors from the origin to each point is generated. This 
vector product matrix may then be factor analyzed, giving the projections of 
the points on a set of orthogonal axes. Considerations of simple structure, 
parsimony, or psychological meaning may be used to rotate the axes or to 
translate the origin. 
The conditions under which a set of numbers may be regarded as distances 
between points in a real Euclidean space, and the method for determining 
their projections on a set of orthogonal axes, have been presented by Young 
and Householder (55). In their presentation, given a set of n points 
(1 = 1, 2, •.• i ... j ... n), the matrix Bn is a (n-l) symmetric matrix, with 
the elements 
5 
where d jn , din' and dij are the distances between points jn, in, and ij, 
respectively. The value bn.ij i8 then the product of vectors Sjn and a in , 
referred to the point n as origin. Equation 5 follows from the cosine law, 
since 
8 
which by transposition becomes 
6 
The element bn.ij is thus equal to the left-hand side of Equation 6. If the 
matrix Bn 1s positive semi-definite, the distances may be regarded as 
existing in a real, Euclidean space, and the rank of Bn will be equal to the 
dimensionality of the set of points. If Bn Is factored, so that 
the matrix A will iav& as elements the projections of the points on a set 
of orthogonal axes. 
The dimensionality of the distances may be determined by means of the 
construction of a matrix F of the squared distances between the points, with 
zero in each diagonal cell. The authors show that when F is bordered with 
a row and a column of one's, its dimensionality is two more than the 
dimensionality of the distances. 
Three points may be noted in the above: (1) an experimental method-
ology for obtaining a scale of similarity-difference is required; (2) the 
zero point on the scale of distances must be obtained or estimated; (3) 
inasmuch as the Young and Householder equations hold for the selection of 
any point as origin, so that for a given set of points there are as many 8n 
matrices as there are points n in a set, some decision regarding the origin 
needs to be made. These three points will be discussed separately. 
9 
The Determination of Scale Values of Differences 
A variety of experimental procedures for scaling differences have been 
presented (see Torgerson, 46, 47, 48; Messick, 28, and Messick and Abelson,. 
29, 30; and Sakoda, 38). Some are direct adaptations of the unidimensional 
scaling methods, while others represent refinements and modifications of 
them. 
A) The Method of Equal Appearing Intervals. Objects or statements are 
presented in the n(n-l) possible pairs, with instructions to the subject to 
2 
place the pair in the proper category on a scale defined as perfect agree-
mant or similarity at one extreme and complete disagreement or difference 
at the other. The solution is that of the unidimensional ca.e. 
B) The Method of Successive Intervals. The subject places each pair 
in a category on a similarity continuum. Solutions are those presented by 
Guilford (13), or Rimoldi and Kormaeche (3S). 
C) The Method of Tetrads. The objects are presented to the subject in 
pairs of pairs, with instructions to decide which pair contains more 
similar members, i.e., the subject must decide whether j is more like k than 
i is like 1. The model employed in finding the scale values 18 that of 
Thurstone's Case V of the Law of Comparative Judgment (4S). 
D) The Method of Multidimensional Rank Order. Each stimUlus i8 taken 
in turn as the standard. The subject ranks the (n-1) remaining stimuli in 
terms of their similarity to the standard. The ranks are converted to normal 
deviate., from which a scale is generated (Thurstone, 45). 
10 
E) The Method of Triadic Combiftations. The stimuli are preseftted in 
all possible triads, with instructions to the subject to decide which two 
are more alike and which two are more different. This method involves 
n(n-l)(n-2)!6 combiftations of the 1jk type, with two judgments required for 
each triad. The subject thus makes n(n-l)(n-2)!3 judgments. The pro-
portion of times 1 is more like j than it is like k can be converted into 
normal deviates relating the distances lj, lk, and jk. 
F) The Complete Method of Triads. The objects are combined as in D) 
above, but each 1jk combination is presented three times, with instructions 
to decide whether, ~n the first presentation, 1 is more like j or k, on the 
second, whether j is more like 1 or k, and on the third, whether k is more 
like 1 or j. Each subject is required to make n(n-l)(n-2)/2 judgments. The 
scale values are overdetermined. and a least-square solution has been 
presented by Torgerson (48). This is the most complete and the most elegant 
of the designs presented, but it also makes the greatest demands of the 
subject as well as the experimenter. 
The methods given above are those most commonly presented. but several 
related methods have been presented. The method devised in the present 
study requires the subject to rate each of two stimuli when presented 
together. The difference between the two ratings 1s taken as an index of 
the distance between the points representing the stimuli. 
The Problem of the Additive Coftstant 
The following presentation is adapted from that of Torgerson (48). The 
symbol u will be employed in place of c to avoid confusion. 
11 
If the absolute distances between pairs of points in a set a, b, c, 
and dare 
~d • c5. 
the distances will lie on a distance continuum as shown in Figure 1, which 
has a known zero point and equal intervals. 
• o 2 4 8 l~ 
FIGURE 1 
These distances will generate the configuration shown in Figure 2. 
b 
a c 
FIGURE 2 
If the origin on the scale in Figure 1 is altered, the scale will represent 
interval scale values rather than absolute values, but its other 
12 
characteristics are left undisturbed. However, different spatial results 
occur, depending on the direction of the movement. If the origin is moved 
to the left, which is equivalent to the transformation 
Bjk • d jk + u , 
where fljk represents scaled, rather than absolute, distances, the configu-
ration is of more than two dbaensiona. For example, (dad + u) + (ddc + u) • 
d + dd + 2U>d + u. On the other hand, if the origin is shifted to the 
ad c ac 
right, equivalent to the transformation 
the configuration does not exist in a real space of any dimensionality. For 
example, (dad - u) + (ddc - u) • dad + ddc - 2u (dac - u, which cannot be a 
real relationship, since no triangle exists which has one side greater than 
the sum of the other two. 
In the distance scaling .ethods given above, equality of intervals is 
either assumed or "built in." No unequivocal zero point is obtained, 
however, so the relationship between the obtained, comparative distances 
Sjk and absolute distances d jk can be represented by the equation 
where u .ay be a posi.tive or a negati.ve number. The dimensionality of the 
points as well as the dimensionality of the vector product matrix B, the 
elements of which are defined in Equation S, will thus vary for different 
values of u, the additive constant. 
11 
The researchers on multidimensional scaling have not approached the 
problem as one of estimating the origin of the comparative distanee scale, 
although experimental methodologies might be devised. Guilford (11), Spence 
and Guilford (39), Thurstone and Jones (45), and Rimold1 (34) have presented 
evidence that the scale values of combinations of certain sttmuli behave as 
simple sums of the seale values of the stimuli taken separately. The Rimold1 
paper presented the analytical equations for the problem. For the additive 
constant problem, it may be reasoned that 1f 
where Sjt Sk' and Sj+k are scaled on the same continuum, then 
9 
The left.hand side of Equation 9 represents functions of Sj and Sk on an 
equal interval scale referred to a zero origin. This formulation has been 
borne out with attitude statements in a study by Rimoldl and the present 
writer, not yet published. It is possible, at least with certain stimuli, 
to scale stimuli and their sums on the same continuum. The additive 
constant required to locate a zero point would giva the value of u sought. 
It should be noted that the question of equality of intervals is handled 
within various sealing methods, under certain assumptions, and the question 
here is only one of origin. Further, while the spatial configuration of 
points is distorted by a linear transformation of the seale of comparative 
distances. where the intercept of the transformation is not zero, it is not 
changed by such a transformation when the intercept 1s zero. 
14 
Torgerson (48) has presented a le.st squares solution for the problem 
when unidinenaionality may be assumed. In that case, the proper value of u 
wU 1 be the ona that minimizes the sum of squares of the function 
10 
where e 1s error and the order of 1. j, k can be known from the seale of 
comparative d1stances. The same author pre.ents a method of estimating u 
from a unldlman.lonal subspace when unldimensionality of the entlre conftgu-
ration ca'ftllOt be. assumed. In thls Foeedur., the value of u r8quired to 
place every triad on a .tralght 11M 18 found. Three stimuli on a 11ne wUl 
give rl.e to an e.timate of u. Slnce 
then 
11 
'l*he n(n ... l)(n-2)/6 value.a ;)f uljk are determined. Torgerson makes the 
following points: 
1. Points most nearly in a straight line 1n the total 
space will give the largest value of uljk'* except for error. 
2. If any subset of four or more stimuli exist such that 
all combinations of three give the same 'highest' value of Uljk.* 
that value ts ~ good astUbat. of the unknown additive constant u.* 
A modification of this .8thod sugge.ted by Tucker 18 given by Morton 
(31). Two points at approximately zero dist~e from each other with 
*Torgerson employs the symbol c for the additive constant. 
15 
proportionate distances to the other points are selected. The mean of the 
two farthest points is taken as a third point, and the value of u required 
to place the three points on a straight line, i.e., the two at zero 
distance and the mean of the two farthest, is determined. 
The value of u that places three points on a line can be checked by 
selecting one of the points as origin and calculating the vector prod~cts of 
each of the other two with the other points. The third order principal 
minors will vanish approximately if the. estimate is fairly accurate. This 
check is illustrated in Figure 3. The vectors from 0 to j, k, and any point 
1 will constitute at most a two-dimensional SUbsystem, provided o. j, and k 
are linearly dependent. 
k 
1 
j 
o 
FIGURE 3 
The rigorous solutions proposed by Torgerson (47, 48) and by Messick 
and Abelson (29, 30) deal, not with the distance estimates, but with the 
vector product matrix, B, reasoning that the tttrue" value of u will be that 
one which minimizes the dimensionality of the distances, and, consequently. 
the dimensionality of B. 
Torgerson presents two solutions, the first based on the roots of the 
matrix,the other on the determinant value of the matrix B, i.e., \B I . 
Messick and Abelson have provided a general solution. based Oh the 
theorem that the sum of the roots of a sywmetric matrix is equal to the sum 
of the diagonals. Sinee B i8 symmetric, then 
n 
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werepm is the mth root, and r is the number of roots. Their procedure 
requires an estimate of u. preferably large, inasmuch as experience has 
demonstrated that overestimates of u typically cause le8s distortion than 
do underestimates. The large principal compoMnts of B are normalized and 
set equal to the swn of the diagonals. expressed as a quadratic in u. The 
solution to be selected 1s the one glving the smallest number of large roots. 
-If the value obtained approximates tha est~tet the principal components 
obtained than represent the factorial solution. Otherwise, the process 18 
iterated with the new value. The authors suggest that centroid factors 
might be found in lieu of principal components if the number of factors 1s 
small. A detaIled rationale and exposition is to be found in their 
publication (30) or in Torgerson (48). 
The methods of Torgerson and Abelson and Messick are suited primarily 
for computer operations. Appt'oxilU8.tiol\s such a8 that of Tucker mentioned 
above will be required if this methodology 1s ever to be fully explored in 
several psychological domains. In any case, the measurement theory involved 
would be ~urably clarified if the equations showing the effect of u on 
the factor matrix A could be developed. 
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Selection of origin for Configuration 
rJ/ith perfect data, the. factor loadings given in matrix At defined in 
Equation 7, can be translated withGut error from the point n a8 origin te 
any point j. Tergersen (48) has argued that factoriag Bn will give undue 
weight tG any errcr that might De peculiar to the lccation of n. Instead. 
he recoanendu the. use of the centroid ef the configuratlGn, 1.e., the center 
of gravity of all points, aa the or1g1n for the vectGr product matrtx. The 
factor soluti.on wUl then be unique, and errora asaeelated wtth individual 
points should tend to caneel cut. In his develepment. the elementa bjk of 
any Bn are referred to the orthogonal axes as represented in A. Then. 
dropping the subscript n in Bn . jk• 1t follow8 from Equation 7 that 
r 
bjk • Z &jmakm ' 
111. 
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where a jm i8 tbe projection of j on factor m, a similar definition holds for 
~m' and I" i.e the number of factors. The arbitrary origin, whatever point 
it may be. will be at a distance, d, from the centroid. such that 
d-
where C\n is tb.6 dietance on axis 111. Letting B* be the matrix of vector 
products with the origin at the centroid, and b*jk its element., and letting 
A* be the matrix of projections on a set of axes with origin at the centroid, 
and a* jm its elements, then 
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a* . := ajm - dm Jm 
on axis m, and 
r 
b* - i" a* a* 14 jk - '-' jm km , 
m 
where j can be k. 
Since by definition the centroid of the configuration has a projection 
on each axis equal to the average loading on that axis, 
n n 
d 1 r a = 1 ~ 
ut := n 'j jut n ~ akm 
gives the projection of the centroid on axis m. 
From Equation 14. 
r 
b*jk • Z (a. - d ) (a,_ - d ) Jut m NU at 
fl1 
Expanding and substituting from Equation 1.5, it follows that 
r n n 
+ L Z (Z a. ) (Z alan) 
n2 at j Jm k 
1.5 
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The first right-hand term in Equation 16 is b jk as defined in Equation 13. 
The second and third terms may be rewritten by means of 
n r n 
Zb =Za Za 
k jk m jm k km 
which represents a summation of Equation 13 for a given j. Further, 
since 
n n r n 
Z Z b jk 1: Z (Z a.)2 , k j m j 3m 
r r 
1:. a jm Ie Z akm • 
m m 
This parallels Thurstone's equation relating the sum of the correlation 
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coefficients to the sum of squares of all the factor loadings (44. page ISO). 
It follows then that 
n n n n 
b*jk • bjk - 1 E b jk - ! Z b jk + 1- Z E b. n j n k n2 j k Jk 17 
It will be observed that the reference to projections on the axes that 
appear in Equation 16 disappear in the derivation. Thus far, a method for 
determining a B* matrix from any Bn matrix has been demonstrated. Torgerson 
gives credit to several other writers for suggesting that the definition of 
b jk , as given in Equation Sf be substituted in Equation 17. Substituting, 
expanding, and rearranging yields. 
* .1(ln 2 ln 2 1~n2 2) b jk 2' - Z d J'k + - Z d jk ... - t; Z d jk - d • 18 \ n j n k 1\2 j k jk 
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Messick and Abelson substitute the expression d jk • Sjk + u, where d jk 
and Sjk are as defined above, and u is the additive constant, given with sign 
opposite to that of the present paper. into Equation 18. Expanding and 
rearranging, they present the equation 
• 2 1 ~ ~ 2 + 2 1 ~ n n ( n jk - ~ ~ ~ S jk Un; Ijk 
In 1 nn. 1 
+ - Z 8 jk -. ... 2' :z Z 8 jk ! + u2 ( 6 k j - i) n j jk n j k ; 
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, 
where S k j • 0 when j ~ k, and 1 when j • k. Equation 19 thus presents the 
vector products in terms of the obtained sealed differences, with the origin 
at the centroid, and with the influence of u separated algebraically. 
Discussion 
It has been held that the multidimensional methods free the experimenter 
from the need to specify the variables of importance 1n a given domain, as 
the factor analyst must do. Instead, the multidimensional experimenter 
assembles a group of objects known to belong to a given class, and permits 
the subjects to decide which dimensions are germane and which are not. It 
has not been put quite so baldly. but it has been stated so here in order to 
show that the design problem for each worker is actually quite the same. The 
factor analyst defines his domain in terms of variables, while the multi-
dimensional researcher defines his in terms of a class of objects or 
statements. Neither can hope to do more than discover the structure or 
dimensionality of that which he puts into his study. The factor analyst 
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selects his variables in advance. The multidimensional researcher has the 
same problem, since he must employ either implicit or explicit variables in 
the selection of the experimental objects. If he assembled his stimulus 
objects at random, he would be in the position of the factor analyst who 
factored a random sample of tests or scales. In neither case could one 
expect the results to be enlightening. 
The problem of the interpretation of the diagonals in the B* matrix, 
or the vector lengths in the spatial configuration, calls for consideration. 
Inasmuch a8 the subjects judge the similarity of a pair of stimuli in terms 
of common dimensions, the communality problem of Thurstone factor analysis 
does not seem to arise. Two stimuli cannot be compared in terms of an 
attribute that ls specific to one 0.£ them.. Logically, all the comparisons 
take place in the common space. An examination of Equation 18, with j • k, 
indicates that a diagonal entry in B* gives the distance of the corresponding 
point from the centroid, which is the. average of all the points. But in 
this logic, if one obtained scaled distances for a set of stimuli of which 
(n-l) stimuli were persons, while the nth was one of the anthropoids, the last 
subject would be represented by the longest vector. It would therefore appear 
that vector length is inversely proportional to the similarity of the stimulus 
to all the other stimuli. If this interpretation is valid. the rotational 
problem becomes more complicated. for the logic of the problem certainly 
implies that the final structure not be determined by the points that are 
most divergent from the rest, i.e., by the stimuli that have the least in 
common with the whole set of stimuli. 
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It will be noted in the studies reported in the next chapter that, with 
the exception of Messick's study (27), rotations are performed in terms of 
external criteria, which would seem to reduce the method to a non-rigorous 
form of hypothesis testing. This solution to the dilemma seems to erase any 
advantage the methodology might have in the exploration of an unclear or 
poorly defined domain. The conceptual freedom that has been suggested to be 
a virtue of multidtmensional scaling will be lost until the problem is 
solved. 
The relationship between the two methodologies is not clear from an 
examination of the experimental methods or the definitive equations. 
However, inasmuch as each aims at mapping a domain defined by the responses 
to a set of stimuli. their use with the same stimuli should yield either 
comparable results or discrepancies that are readily explainable. The study 
to be reported here employed a design such that the responses could be looked 
at both as a factor analytic and a scaling problem. The design was adopted 
so that any discrepancies that might arise could not be explained as being 
due to the fact that the two methods tap subtly different psychological 
processes. 
CHAPTER II 
rtEVIEW OF RESEARCH USING nm TWO r,1ETllOOOLOOIES 
a.searches on the Factoring of Ordered StlmuH 
Perhaps the earliest factoring of ordered .tLmuli was reported by 
ThurstoM, who. ln an early .tudy (43) f instructed the 81lbjeet t.o think of a 
person that he knew well t and to underline the adjecttve.s in a Hat of atxty 
that deseribed hint. The. tetrachoric intucorrelations for each pair of 
adjectives were calculated and five centroid factors were extracted. 
Guilford and Guilford conducted a series of studies tn the late 1930's. In 
the first study reported (14), they used thirty-five introversion-extroveraion 
items. responded to in terms of "yea" or "no." The 2x2 contingency coef-
ficient., corrected for number of claSHS and for continuity, W&re factored. 
After applying the Spearman-Dodd test for ng, tt they extracted eighteen group 
factors. Four were interpreted. Thay then (15) reworked their data in tenu 
of tetraeboric correlations. extraetlag five factors. After orthogonal 
rotations, three factors were unequ1.vocally interpreted. The ..... author. 
factored thirty it ... (16), again .. p1oying te.tracharic coefficient., 
extracting niM centroid factor,. They unde.rtook orthogoul rotations, and 
identified four factors clearly and three tentatively_ They theD attempte.d 
oblique rotatlou, and inte.rpreted the oosines as correlations be.tween the 
factors. without revising the interpretation glven to them in the orthogonal 
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configuration. The authors compare the re8ults wit1\ tbeir earlier researches 
and those of other., and conclude, "Such agreements, arrived at independently. 
are a neat vindication of the validity of the factor analysi8 approach with 
que.tionaaire itematt (16). 
Tile aame authors (17) determi.ned the tetrachoric intercorrelati.olUJ of 
twenty-four item8 Which dealt with hyperaotlvity.hypoaetivlty. And extracted 
seven centroid factors. The factors were rotated, two were clearly inter ... 
preted t two tentatively interpreted, the remaininl three not interpreted. 
Stott (41) made u •• of a .• imitar mathod in a .tudy of self-reliance. 
ne constructed thirty brief descriptio .. characterbiq the .. If ... reliant and 
the non-self-reUant lncUvldual. Ue then con.tructed another .et of tkitty 
descriptions, the same a8 the ftrst save for being exactly oppoalte in 
Maning, in an effort to determine tf iteu vare fMiorlally equivalent 1n 
po.itive and negative form. The .ubject. lndicated whether or DOt they were 
Hke the p6r.on de.cribed. or would act 1n th ..... way. Tetrachorlc 
correlationa were d.termlne4 for aach .at of da.cription •• and five centroid 
faetor. were extracted from aach utrix. The author raport. that after 
twanty-two orthogonal rotationa of the factors of the poaitive d .. cription8. 
and forty-oae of the negatlve, simple structur. was reached 1n both c ..... 
lte considers that the fir.t two faetors of tu podt!ve. ahowed high &gr.a-
mot with tb.6 firat two of tha Mgativa... Ofte othal" factor from the .tat .... 
tHat. 1n poaitlve form aDd one from the Hiatt,,,. lona w.ra coft8itl.rad 
interpretable. with little agr ... nt between the two. 
Maraoff and Lar.e. (26) found the tetraeborlc inurcorrelattOll. for the 
te. most frequently underltna1S items in the Moouy Problem cheek li8t, and 
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extracted two centroid factors. Inspection of their residual matrix suggests 
that their data was underfactored. After an oblique rotation, the two factors 
were given an interpretation that the authors feel has clinical verification. 
Brodgen and Thomas (2) selected twenty Bernreuter items that had previously 
been found to have high loadings on a Sociability factor. Five centroid 
factors were extracted. and, after rotation, four of these were interpreted. 
In part of a series of studies designed to compare "primary source 
traits or dimensions of personality" from three kinds of factor stUdies, 
Cattell (4) factored analyzed eighty statements based on earlier studies. 
After one iteration, nineteen factors were extracted and rotated. Cattell 
considers that twelve of these match those found in earlier studies by htm-
self and by others. Cattell and Coan (S) factor analyzed the Pearson inter-
correlations of teachers' ratings on thirty-eight traits selected to cover 
those areas generally viewed as "problem behavior." After one iteration. 
eleven centroid factors were extraeted. A Quartimax orthogonal rotation was 
employed, followed by oblique rotations. Two hyperplanes were added to the 
configuration during rotation, making a total of thirteen factors. Twelve 
of these were interpreted. 
Sanai (37), in a questionnaire investigation of conservatism-radicalism, 
found the tetrachoric intercorrelations of sixteen statements responded to on 
a Likert scale. He employed a simple summation method of factoring, finding 
one general factor and two bipolar factors. He refactored his data, using 
Burt's Group Factor Technique. and concluded that there was no serious 
change in the factor picture. In his 8Utmnary, he says, "The hypothesis to be 
tested has been: (a) that there is a basic factor responsible for 
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progressivism in social attitudes, and (b) that over and above this basic 
factor, group factors mirht be found to be responsible for one's pro-
gressivism in politics, religion, and 'social' matters 
that his hypothesis has been borne out. 
.. He concludes 
Iverson (22) selected five kinds of anger-arousing stimuli from the 
psychological literature, and constructed thirty-two descriptions of stimulus 
situations. His subjects sorted these into piles on the basis of how angrily 
they would react to the stimulus. The tetrachoric intercorrelations of 
ratings of the stimuli were found, and two centroid factors were extracted. 
Inspection of his residuals suggests that he may have stopped factoring too 
soon. 
Brodgen (1) factored the tetrachoric intercorrelations of sixty items 
from the Allport ... Vernon "A Study of Values,u and found eleven first order and 
three second order factors. Vernon (49) factored seventeen questionnaire 
statements related to morale, first, when each subject rated him.elf or an 
acquaintance, and, secondly, when the subject rated interview typescripts. 
Both matrices yielded three factors, with considerable correspondence between 
the first two factors. However, the communalities in the two studies were 
widely divergent. 
O'Connor, Stefic, and Gresock (32) factored forty-nine item. of the MMPI 
Depression scale. They employed tetrachoric correlations, and extracted five 
centroid factors. Their rotations were oblique, and three second order 
factors were determined. They interpreted all five first order factors and 
one second order factor. 
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Guertin (10) performed a factor analysis of fifteen pictures from 
Szondi's eight categories in a study essentially similar to those outlined 
above, with the substitution of pictures for statements. After two trial 
factorings to stablize the communalities, five centroid factors were 
extracted. He maintains that the Szondi interpretation of the pictures would 
have led to eight factors. He overlooks the fact that the Thurstone method 
of handling communalities tends to minimize the rank of the matrix, and that 
the values in the diagonal cells could be manipulated to increase the rank 
to eight or even more. To quote Thurstone, "Even though a set of inter-
correlations can be described in terms of a single factor, it is possible, 
if you like, to describe the same correlations in terms of two or three or 
ten or any number of factors" (43, page 3). Guertin concludes, nThe factor 
constitution of pictures of the same diagnostic category are no more similar 
than those of pictures from different categories." His decision not to 
rotate the configuration leaves this conclusion somewhat in doubt. The use 
of factor analysis for hypothesi. testing is in general not a rigorous 
procedure. The analysis of variance would have perhaps been more apropos 
for this author'S purposes. 
There have been a number of factor analyses of the Rorschach test 
following a model such as the one employed in the studies discussed above. 
The correlations used equate the means at zero, thus providing an origin for 
the configuration. Inasmuch as the Rorschach response categories cannot 
clearly be ordered on a continuum, there are not grounds for questioning the 
correlation coefficients employed. Hsli (21) for example, selected fifteen 
variables from the common responses of children to Card I. Seven centroid 
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factors were extracted from the matrix of tetrachoric intercorrelations. 
These were rotated, apparently orthogonally. Six factors were interpreted. 
Williams and Laurpnce (52) found five inter~retable factors from twenty 
Rorschach scores and the Wechsler-Bellevue Verbal and Performance lQs. The 
same authors factored a battery composed of scales from the MMP1, Rorschach 
determinants, and the Wechsler-Bellevue total lQ ('3). The domain under 
study would be difficult to define in this design, but the authors neverthe-
les8 reported and interpreted four factors. Ooan (6) analyzed data reported 
by Wittenborn, and found seven factors running through twelve Rorschach 
determinant scores. Six of these were interpreted. 
The factoring of statements that are either implicitly or explicitly 
ordered may be said to have attained a respectable degree of prominence in 
the literature. Wherry and Winer (51) have devised a variation of the 
Thurstone multiple group of factoring in which a very large number of items 
can be cla8sified into a smaller number of groups by expert opinion, and the 
projections of each item then found on a .et of orthogonal axes. The method 
avoids the labor involved in determining all the intercorrelations, and is 
exact, not dependent on the quality of the expert opinion. However, 
iterationa may be required if the grouping is poorly done. Further, the 
experimenter muat estimate the rank of his data within rather narrow limits. 
Stoghill, Shartle, Wherry, and Gaynes (40) report the use of the procedure 
with one hundred and twenty variables, finding eight identifiable factors. 
There will likely be more, rather than less, factorings of ordered data 
appearing in the literature. Dahlstrom (7), discussing the factor analytic 
approach to clinical psychology, warns rather ominously that, It • factor 
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analytic methods carryover from the ability domain many hidden assumptions 
about the dimensions, their reality status, and their interrelationships." 
However, he fails to spell out the character of these assumptions. 
Researches in Multidimensional Scaling 
Following the presentation of the Young and Householder theorems (55) 
for determining the dimensionality of a set of mutual distances, the first 
experimental application of the method is that of Richardson (33). His 
results are available only in abstract form. His design required subjects 
to judge the similarity of nine Munsell colored cards, of constant hue and 
varying brightness and saturation, arranged in triadic combinations. The 
problem of the additive constant is not discussed; it is likely that his 
reasoning was that of Young and Householder in a later paper (56), who main-
tained that the distance scale has a zero point corresponding to the pairs of 
identical stimuli, a conclusion not accepted by later writers. Without 
dealing with the problem, Richardson reports· f •• the representation, in 
a space approximating to be two dimensions, of the colors used. Furthermore, 
a quantitative measur.~ of the relative contributions to similarity of 
saturation and brightness is obtained." 
Klingberg (24) studied the relations between nations prior to World 
War It. His basic variable was the psychological distance between states. 
He used three methods to scale the judgments of students and experts in 
international affairs: (1) the method of equal appearing intervals; (2) 
method of triadic combinations; and (3) method of multidimensional rank order. 
These correspond to the methods A, D, and E described above. He constructed 
30 
a spatial figure for the set of data gathered for seven Great Powers Lsi~ by 
the last named method, concluding that a three dimensional configuration would 
represent all the relationships. He employed two approaches to the problem of 
the additive constant, without so naming it. The F matrix of Young and 
Householder was constructed for two sets of five of the seven stimuli, 
yielding almost identical values. This method guaranteed that the stimuli 
could be contained within three dimensions. The configuration of the seven 
Great Powers was then constructed in three dimensions, with the exception of 
one relationship that called for a further dimension. 
Torgerson (46) employed multidimensional scaling in a domain known to be 
of one dimension and in a domain known to be of two dimensions. In his first 
experiment nine grey stimuli differing only in brightness were presented to 
subjects in a classical, unidimensional pair comparison design. The subjects 
also rated the same stimuli in the method of triadic combinations (method E, 
above). The additive constant was found by a method suitable for the one 
dimensional case. After one centroid factor was extracted from B*. the 
vector product matrix with the origin at the centroid, the residuals were 
negligible. A plot of the loadings against the pair comparison scale value 
was linear, with an excellent fit. 
In his second experiment, nine red colors, differing in brightness and 
saturation. were scaled from data gathered by the method of triadic combi-
nations. For each set of four stLmuli, the four values for the additive 
constant that would place each combination of three on a straight line was 
determined. Two such sets of four yielded one large value, approximately 
the same in both s.ts. The vector product matrix, B*, yielded two centroid 
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factors, with negligible residuals. The factors were rotated to conform to 
the Munsell values for brightness and saturation. Factor A then showed an 
excellent linear fit with Munsell brightness, while Factor B showed a 
similar fit with the saturation of the stimuli. 
Me88ick applied the multidimensional scaling method to the study of how 
people perceive attitudes to be organized (27). His interest was not in the 
actual structuring of attitudes, but in the beliefa people hold regarding the 
structuring of attitudes. The question asked of the subject was not, grossly 
put, "How much do you li.ke A compared to how mueh you like B1ft but rather. 
"If a person 11kes A very much, how do you tbink he will feel about B1" 
The two methods of triads employ n(n-l)(n-2)/6 combinations, requiring 
either n(n-l)(n-2)/3 or n(n-I)(n-2)/2 judgments fro. the subject, corre-
sponding to methods E and F, described above. In order to handle a larger 
number of stbnuli than the number practically possible in the triadic 
methods. Messick adapted the method of successive intervals, in which the 
subject deals with only n(n-l)/2 values. to the multidimensional problem. 
Before applying his procedure to the domain of interest, he tested it in the 
psychological color space, using eight stimuli of conatant hue (red). varying 
in brightness and saturation. The stimuli were scaled both by means of the 
method of complete triads and that of suecessive intervals. With each set of 
data. the origin was set at the centroid, and the value of u was determined 
through the complete solution of Messick and Abelson (50). 
Two factors were found in the triad data. After oblique rotations to 
maxtmize the sUnilarity of the factors to the Muns~ll scales, the loadings of 
the stimuli showed excellent linear fits both with the factors of Torgerson, 
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as discussed above, and with the Munsell values. The successive interval 
data showed three factors, however, the third relatively ~all. After 
oblique rotations, the first two matched the Munsell values, the Torgerson 
factors, and Messick's own triad factors. He considered that the third 
factor was real, and not artifactual. He offers two interpretations, one 
having to do with the stimuli, the other with particular features of the 
method of successive intervals. On the basis of the congruence of the first 
two factors with the known structure of the psychological color space, and 
t~e small proportions of the third factor, Messick regarded the multi-
dimensional method of successive intervals accurate enough in a domain of 
unknown dimensionality, that of the structure of perceived attitudes. 
Seven statements were selected from each of the Thurstone scales of 
attitude towards war, attitude toward. the treatment of criminals, and 
attitude toward. capital punishment. The twenty-one statements formed two 
hundred and ten pairs. Given the pair AS, the subject was asked to imagine 
the type of person who would strongly agree with A, and to decide how that 
person would feel about B. The pair SA was also presented. but in the two 
samples used the distances AS and BA for all pairs were similar enough to 
permit an averaging of the two. 
Data was obtained from a sample of seminary students and from a sample 
of Air Force officer candidate.. The two sets of data were analyzed 
separately. In each case, the origin was originally placed at the centroid, 
the Messick and Abelson solution for u was employed, two centroid factors 
were obtained and rotated into an oblique structure after a small translation 
of the origin. The factors A from the two studies turned out to be linearly 
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related in an almost perfect way. The factors B showed similar congruence. 
The methodological conclusion was that the method of successive intervals 
might be legitimately employed in multidimensional scaling. 
Jackson, Messick, and Solley (23) used a similar approach to the study 
of personality. Each member of a college social fraternity. living together, 
rated the personalities of all the other members, in pairs, o~ an equal 
appearing interval scale with nine gradations from "very similar" to "very 
different." The distances obtained were treated a. absolute (Le., uaO). 
It has been demonstrated empirically (29, 30), that a configuration of points 
is less distorted by an overestLaate of u than it is by an underestimate; in 
this study, the authors found that with their data the "true" value of u 
would have a negative sign. The. ori.gin wa. set at the centroid, and four 
factors were extracted. These were rotated to an oblique system, in an 
attempt to relate the factors to variables measured independently. There 
was little correspondence with Stern's Activities Index, based on Murray'. 
forty needs, or with intelligence. Factor II correlated .79 with ratings 
of friendship, however, and Factor III correlated -.46 with age. 
Morton (31) considered the multidimensional space as a generalization of 
Morano's sociogram. The reference axes in the "friendship space" he 
considers to be definable a8 traits, and Morton's hypothesis was that thes. 
axes are determined by the values held by the group_ He employed a multi-
dimensional rank order method to gather data regarding the "friendship 
distances" among fifteen subjects. Two fraternities provided him with 
samples. Measures of ~~'t;' Ire'otn~d by re-testing aftar' a short 
period of time, and th 'two set~b~l.d'ata s~~ld a high dagree of corre-UNIVER~' fry J 
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spondence. The additive constant was determined by the method of Tucker 
discussed above. Morton's factors were identified by rotations designed to 
maximize their correspondence with other test data and with biographical 
information. The reSUlting interpretations showed some similarities, and 
some important differences, for the two fraternities, which he related to 
differences between the values of the groups. 
In summary, multidimensional sc~ling methods have been shown to 
reproduce the Munsell dimensions of saturation and brightness in several 
studies. They have then been extended to the study of relations between 
nations, the structure of perceived attitudes, and to friendship structures. 
The success with the Munsell values have assured the researchers of the 
accuracy of the methods. The question raised earlier regarding the relation 
of vector length to uniqueness is not adequately represented in the color 
experiment, i.e., it is difficult to test the question of vector length with 
the Munsell stimuli. However, the question is germane in the other studies. 
To repeat, while in factor analysis, the vector length is considered an index' 
of communality, in the multidLmensional methods its interpretation is not 
clear, and while factor analytic rotations would seem to be guided primarily 
by the longest vectors, the opposite would seem to be called for in the 
search for structure in multidimensional scaling. In Figures 161 and 172 are 
presented the plots of the total sum of squared distances from the other 
stimuli and the sum of squared factor loadings for data taken from Messick 
IFigure 16, page 94. 
2Figure 17, page 95. 
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(27, page 153 and page 155) and Morton (31. page G8 and R2). It will be 
observed in both plots that the stimUli with the greatest sum of squared 
distances from the others are those with the greatest sum of squared pro-
jections. In other words, the stUnuli most different from the others have 
the largest sums of squared factor loadings. The simple structure of 
either of these configurations would be difficult to interpret. 
CHAPTER III 
THE PRESENT STUDY 
The previous chapters have discussed two methods for investigating the 
dimensionality of the domain represented by a set of attitude or question-
naire items. The two methods begin with similar experimental materials, 
i.e., items, employ different data gathering procedures, and conclude with 
the projections of the items on a set of meaningful axes. If two method-
ologies applied to the same domain do not yield comparable results, a 
distinction between the psychological processes in the methodologies must 
be sought. On the other hand, if different methodologies involving different 
assumptions and different operations lead to comparable results, then the 
differences are not critical. As an example of this, the scale values 
obtained by two different scaling methods are often identical within a 
linear transformation suggesting that the differences between the methods 
are not important (for example, see Ross, 36). 
A direct comparison of two approaches to the investigation of stimuli 
dimensionality would ideally be made in terms of final structure. Two 
difficulties present themselves, however: first, the influence of the choice 
of origin and of the additive constant on the final multidimensional structure 
is unknown, so that if the two results were different. the comparison would 
still be incomplete; secondly, the existing methods for testing factorial 
invariance are not entirely adequate. 
36 
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Another possible point of comparison may be derived from the fact that 
factor analysis regards the correlation between two variables as their 
product in the vector representation, while mUltldUnensional sealing gener-
ates vector products from the experimentally given distances. The two sets 
of products should be the same within a linear transformation. However, the 
approxUnations involved in multidUnensional scaling again would be sufficient 
to explain a failure of this relationship to appear. While 1t is unlikely 
that the products of a given vector with each of the others in the con-
figuration will change much with a change in u, the additive constant, the 
products of a given vector will obviously change in a non-linear way with 
a translation of the origin. 
There is one measure, however, which will permit a rigorous and 
critical comparison. The distances between the points in the multidimensional 
sealing space and the distances between the vector termini in the factor 
analysis space should be linearly related. This comparison is possible prior 
to solutions for the problem of u and the problem of the origin. The hypo-
thesis tested, then, was that the multidimensional distances are linearly 
related to the distances between vector termini, found by factor analysis. 
The same experimental data was used to arrive at the two sets of distance 
estimates. 
A .et of n statements was arranged into all possible pairs, except that 
no statement was paired with itself. The n(n-l)/2 pairs were presented to 
one hundred and sixty-two students in General Psychology, with instructions 
to read each statement in each pair, and then to rate each statement on a 
scale from zero to one hundred. where zero is taken to represent maximum 
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disagreement, and one hundred maximum agreement. Each subject thus rated 
each statement when it was paired with each of the other statements. The 
values given to the members of the pair were correlated. Inasmuch as each 
statement was presented with all others. a correlation matrix was obtained. 
The difference between the two members of the pair was further regarded as 
an estimate of tqe distance between two points, and a scale of comparative 
distances was developed. The mUltidimensional method employed here is thus 
a variant of method A, as defined above. 
A stricter statement of the hypothesis may now be presented, employing 
the following notation: 
j, k • alternative subscripts for items (j, k • I, 2 ••• , n). 
i = subject (i • 1. 2 ••• N). 
Xi.j(k) • rating given by subject i to statement j when it was 
paired with k. A corresponding definition holds for Xi.k(j). 
m • subscript for orthogonal reference axes (m • I, II ••• r). 
ajm • projection of j on reference axis m. 
h j
2 
• communality of statement j. 
di • jk • the difference between the rating given by subject i to 
statements j and k when they were paired. 
aj(k) • standard deviation of ratings given to j when paired 
with k. 
71dt • standard deviation of the absolute differences between 
the ratings given to j and k when paired together. 
Djk • distance between the vector termini in the factor analysis 
configuration. 
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Inasmueh as it was not c~rtain on a priori grounds just what funetion of 
sealed distaDees would be most likely to show a claar relationship with the 
factorial distances, eight functions of the former were developed. Their 
definitions, xdjk, are: 
Definition 1 
2 
N 
d 2. 1 "'4 2 
3 jk i 1 jk :5 
4 
s 
N 
d Iv I" t 6 jk • a(j)k I 1 ~i.jk 
1 
8 
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Standard deviations and their reciprocal. vere used .. multiplier. in 
Definitions 4 through 8, inaamuch as it has been demonstrated with a variety 
of problems that the distance between points on a psychological continuum is 
ltkely to be a complex function of the dispersions (45. enapte.ll and 13). 
The distanee between ¥actor termini in the factor analytic problem is 
given by 
D lit jk • 
Equation 20 expands to 
r 2 r 2 r 
t a jm + t; a kta - 2 t 4ja Rbl 
m III In 
Howev.r. since 
Equation 20 becomes 
20 
• 
21 
The va!ues for the communalities were obtained by factor analyzing the 
matrix Rjkt based on the correlations betwaen tne ratings given when presented 
in pairs. The testing of the hypothesis then cousi.8ted in determining whether 
the following linear equation actually holds with the data, where Djk is the 
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distance between the vector termini in the space constructed from the factor 
analysis, as defined in Equation 21, and Xdjk is a multidimensional distance 
as given in Definitions 1 through 8: 
22 
Fifteen statements were selected, with the only requirement that they 
appear, a priori, to represent more than one dimension. Obviously, the 
actual dimensionality is not of critical concern. The statements were: 
God. 
1. Acting, nd:thinking, is power. 
2. Every man has his price. 
3. To possess material wealth is the key to success. 
4. The universe cannot be explained unless we accept a perfect being. 
S. Religion has been the most important influence in all civilizations. 
6. Possession is nine points of the law. 
1. Intellectual passion drives out sensuality. 
e. Science will eventually give an answer to all our problems. 
9. Theories are more important than facts. 
10. The way that wins the easiest victory over reason: terror and force. 
11. Religion should stress the love of people rather than the worship of 
12. Money alone sets all the world in motion. 
13. God is our refuge and strength, a very present help in trouble. 
14. Reason and logic are mants greatest possessions. 
IS. The breath of Divinity can be seen in every piece of creation. 
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The questionnaire presented in Appendix XI' was assembled by selecting 
successive pairs of numbered cards, otherwise identical, in a random 
procedure. The pairs thus obtained were numbered 1, 2, etc. The number 
assigned to a pair was given by its first selection. Subsequent appearances 
of a pair were ignored. Three pairs were repeated. as a consistency check. 
The number of pairs in the questionnaire was therefore n(n-l)/2 + , = 108. 
The repeated pairs gave almost identical results, and therefore the data 
will not be presented. The results are reported for 105 pairs. 
In order to gauge the effect of pairing upon the overall means, the 
items were presented in a one dimenaion, successive intervals design in 
Part D of the questionnaire. Parts B and C were designed to obtain data 
for another study. 
'Appendix XI, page 96. 
CHAPTER IV 
RESULTS 
The experimental material was presented to 162 undergraduates taking 
General Psychology. Forty records were dropped either because the subjects 
omitted ratings or because they assigned the same value to the items more 
than one-third of the time, an arbitrary value taken to be an index of 
carelessness. The remaining 122 protocols constituted the experimental 
data. The 0-100 values were rounded to the nearest tenth, thus shrinking 
the scale to one of 11 steps, from 0 to 10. 
Tables 14 and lIS present the means and standard deviations for the 
items in all the pairs. Table 1116 presents the scale values, dispersions, 
and interval limit values. determined from the data of Part D by the method 
of successive intervals presented by Rimoldi and Hormaeche (35). A plot of 
the overall mean of each statement in Part A against the scale value of 
Part D is given in Figure 4.' Figure 4 offers evidence that no serious 
distortion of the overall means occurred as a result of the presentation in 
pairs in Part A. 
4Table It page 59. 
STable II, page 60. 
6Table III, page 61. 
'Figure 4, page 67. 
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Product-moment correlations, for the pairs of statements were calculated 
from the ratings given in the paired presentation of Part A. The correlation 
matrix thus obtained, Rjk' is given in Table tV.8 Nine factors were extracted 
by means of Thurstone's full centroid method. Factoring was stopped when the 
McNemar index (25) appeared to be approaching a constant value, even though 
the standard error of the residuals appeared to be yet declining. This 
factor matrix, Fe' is given in Table V,9 along with the communalities, and 
the standard deviation of the residuals and the value of McNemar's index 
after each factor. 
The obtained communalities were then substituted in the diagonals of 
the correlation matrix. Five factors were extracted by Thurstone's group 
method, and two further factors were extracted by the centroid method. for 
a total of seven. The factor matrix, FO' is presented in Table VI,lO along 
with the new communalities. It was considered that these new communalities 
were close enough for the present purposes to those taken from the matrix FC. 
The matrix of reproduced correlations from the seven factor solution 
is given in Table VII. ll These values were substituted in Equation 21. along 
with the communalities from Table VI, to arrive at estimates of the distances 
Djk between the vector termini in the factor space. The results are given 
in Table VIII. 12 
8Table IV, page 62. 
9Table V, page 63. 
lotable VI, page 64. 
IlTable VII, page 65. 
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Equation 22 could be tested for each of the definitions of djk by means 
of one plot of the 105 djk values against the corresponding values of Djk' 
The behavior of individual statements would be obscured in such a repre-
sentation, however, so it was decided to plot the values for each statement 
separately. 
Plots were constructed for each statement for each definition of the 
multidimensional distances. There were thus eight sets of plots, fifteen 
within each set, each plot testing Equation 22 for a given statement by 
relating the factorial distances defined in Equation 21, to the multi-
dimensional distances in terms of the given definition. 
The eight sets of plots, one for each multidimensional definition, 
varied in goodness of fit and linearity. Some statements appeared to verify 
Equation 22 regardless of the multidimensional definition employed. while 
others presented consistently poor plots. Figures 5,13 6,14 and 71S present 
what were judged to be the "best" sets of plots. These correspond to 
Definitions 2, 5, and 7. The distances for each definition are given in 
Tables IX,16 X,17 and XI. IS The other definitions gave rise to functions 
that, while not markedly dissimilar, were somewhat less clear. 
l3Figure S. pages 71-74. 
l4Figure 6, pages 75-78. 
l5Figure 7, pages 79-82. 
l~able IX, page 68. 
l7Table X, page 69. 
l&rable XI, page 70. 
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An examination of Figures " 6, and 7 makes I. t dear that the hypotheab 
of Squation 22 canaot be considered to be verified in general. The failure 
of the. hypothesis to be unequivocally demonstrated led to an effort to 
determine the character of the relationships that actually did obtain. 
More striking than the differences between sets of plots is the con-
sistency with which the statements behave. In each set, the functions for 
statements i, 2, 3, 4, 6, 7.8,9,10,11,12.13. and 15 show some regu-
lation of a mORotonic aort. Howaver, i tema S and 14 are coulstently 
irregular. TOOs, all the statements but .5 and 14 show a definite, positive 
trend between the two distance esttmat •• , although the function involved 
would, in mo.t cases. be difficult to speeify, but these two show no 
apparent relationship. The remainder of this chapter recounts an effort to 
determine t first. why DO plots are "c lean" and Unaar. aftd f second t why .5 
and 14 show an apparent lack of relationship betwaea the two dhtanee 
estimates. 
On the 8eale of overall means, presented in Figure 8,19 it will be 
noted that statements 4, 13, and IS form a eluater near the upper extremity, 
statements , and 14 form one somewhat lower on the scale, while the remaining 
statements form a large cluater near the lower end. 
Figures 9,20 10,21 and 11,22 plots of the multidLmenslonal distance. 
19pigure 8, page 83. 
20P:l.gure 9, page 8S. 
2lFigure 10, page 86. 
22Ftgure U, page 87. 
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against the absolute differenee. between the .eans, indieate that the multi-
dimensional distance. are at least largely determined by the differeaces 
between the overall mean., given in Table XII.23 Pigure 1224 illustrates 
that the faetorial distanees are related to the differenees between the over-
all means. but clearly have other source.. It wa. therefore decided to make 
a more rigorous test of the relationship between each configuration and the 
mean differenees, first, by comparing the dimensionalitie. of the two con-
figuration., and, .econd, by comparing the projection. on the first factor 
1n each ~th the overall means. 
A non-statistical test for the adequacy of a one~factor solution (46, 
page 66) compares the sum of squares of the original correlations with the 
squared sum of .quares of the louings. In thb test, if the configuration 
is unidLmenslonal, then 
After .quaring and summing. 
'2 2 2 ( 2)2 1; Z r jk '" 1; a j Z a k III t a j 
j k j k j 
23 
It is apparent that with fallible data the right-hand .ide of Equation 23 
will be smaller than the left, but if the equation 1s approxtmately true, 
it may be concluded that only one factor 1s involved. 
2lTable XII, page 84. 
24Pigure 12, page 88. 
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The first centroid factor in the matrix Rjk clearly did not satisfy 
Squation 23. However. the first centroid factor can be regarded as an 
approximation to the first principal axis, which by definition yields a sum 
of squared loadings higher than any other possible first factor; thereforr!, 
it is conceivable that the centroid loadings would not satisfy Equation 23, 
while the prineiple axis loadings might approximately do so. The latter 
values were, therefore, found, using Hotelling's trial multiplier method 
with iterations, as described by Thomson (42). The loadings are given in 
Table XlII. 2S The substitution of the proper values in Squation 23 gave 
16.28S • 9.205 • 
Furthermore, the ratio of the firat root to the sum of the diagonals was 
3.034 I 9.02S, which equals .336, indicating the pre.ence of large remaining 
roots. It i8 clear tbat the matrix Rjk cannot be consloered to be formed by 
one large factor, with oaly negligible remaining factor.. Other large 
cGmponent. are clearly ,resent. 
Th ..... te.t was applied to the multidtmansional values, with the 
expre.sion 
~ r. b* 2 ~; jk 
substituted in the left-hand size of Equation 23. Employing the comparative 
distance valu •• of Definition 2, which produced plots at least as regular aa 
any other definition, and more regular than moat, a value for u. the additive 
2STabie XIII, page 89. 
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constant. was found through the use of subsets of four points, as described 
by Torgerson (48), and discussed above. All estimates were negative. The 
average of the two most regular subsets was -1.16. This value was employed 
for the. construction of B* according to Equation 11. The matrix B* ia 
presented in Table XIV,26 along wLth the loadings on the first centroid 
factor. The substitution of the proper values in Equation 23 lead to 
808.22 ~ 183.32 
" 
Tile. approximation may be cona1dered adequate. ilowever, the 8Um of 
squared loadings on the first centroid may be taken a. an est~te of the 
first root. It may be equal to the first root. but. mathematically, it may 
not be an overestimate. Therefore, the. first root of B* is at least 21.99, 
the sum of squared loadings on the first centroid. But the sum of the 
diagonals is only 2'.15. Since in a symmetric matrix the sum of the roots 
is equal to the Bum of tile diagonals. some of the remaining roots must be 
negative, and B* 18 therefore BOt strictly a Gramian matrix. The statements 
would have complex projections on one or more re.tdual factors. This can 
only be explained in terma of the additi .. coutant employed; as explained 
above (Chapter II). if the additive conataat is taken too small, impossible 
relationehips between the points arise. Ne .. rthele..s, it was judged that 
the small discrepancy between the value. calculated for Equation 23 lIuggest 
that the remaining factor. are negligible, making a re.e.timate of u t the 
iteration of 8*, and the determination of a new centroid axis seem quite 
26Tab1e XIV. page 90. 
unwarranted. It was concluded that the multidimenaional distanees represent 
a one-dtmensional system, within error. 
The next step was to plot, first, the loadings on the first principal 
axis of Rjk against the overall means. and second, to plot the centroid 
loadings of B* against the overall means. These plots are given in 
Figures 1321 and 14.28 It 11 clear that both sets of projections are closely 
related to the means. It was therefore concluded that the overall means give 
rise to the largest single source of variance in the factorial distances, 
but provide, within error, the only source of multidimensional distances, 
since it has been shown that the multidtm&nsional system is actually uni-
dimensional. It may be concluded that it is this mutual basis for e!i.tanee. 
that provides the relationships represented in Figures Sf 6, and 1, while 
the fact that the factorial distances have other sources is responsible for 
the distortions that appear. 
Figure 1529 demonstrates the close propo~ttonality of the first factor 
of R and the first factor of B*. 
The failure of statements , and 14 to yield monotonic relationships in 
Figures S t 6. and 1 also becomes somewhat clearer. These two statements have 
negligible projections on the first principal axis. Presumably, their 
factorial composition in the correlation matrix is resolved in subsequent 
faetors. However, there are no subsequent factors in the multidtmensional 
21Figure 13, page 91. 
28Figure 14, page 92. 
29Flgure 15, page 93. 
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values. and therefore it may be expected. 1n tae light of the communalities, 
that these statements have sizable factorial distances that have no multi-
dimensional representation. 
It was concluded that the relationship between the factorial distances 
and the mul ticUmensiOl1al distances in the pre_nt problem can be ascribed to 
the relationship both have to the means o The faUure of two item. to sllow 
clear relationahip. betwean the two sets of distances seems to be due to the 
fact that they have very small loadings on the first principal axis of the 
matrix Rjk* This, of course. is not a satisfying ansver to any question. 
Rather, it points up the following questions, among others: 
1) Under what circumstance. does the first factor in ordered data tend 
to follow the.values given by meana or seale values? Whan such a relation-
ship exists, what characteristics of certain st~uli or of the scala itself 
are responsible for deviations? 
2) Do multid~nsional and factorial d1staac.s that are independent of 
the means show a relationship? 
The first question, involving the factor structure of ordered question-
naire data, has not been dealt with in the psychological literature. The 
existence of a difficulty factor in mental tast data, analogous to the scale 
position factor of the present study, hal been demonstrated ,( 12, 20, 50), 
even when mathematical artifacts of the type mentioned by Ferguson (8) and 
Gourley (9) have been avoided. Related, perhaps, are the "Rader' factors 
of Guttman (19), in which a factor of tteomplexity" 1.a found to run through 
a set of teats or items, each let being called a "simplex ott The existence 
of such a factor should be investigated in the factoring of questionnaire 
'2 
data. If it existed in the studies discussed in Chapter III, it va. rotatad 
out of existence. 
The proportionality of tha two first factors seen in this .tudy doas not 
provida an answer to the .eeond question, siaee they may ba related through 
their mutual relationships with the means. Two designs 1n further research 
need to be distinguished; (a) multidimensional methods, which, unlike that 
of the present study, yield a number of clear dimensions, may be compared, 
factor by factor, to the orthodox Thurstone correlational factors; (b) 
selection effects may be manipulated in such a way that the means or scale 
values will be approximately identical, i.a., by employing a heteroganeous 
sampla of 8ubjacts, so that tha means ara approximately identical. In this 
case, the distances between points in the common factor spaca could only be 
determined by "contenttt factors, and not by a mean or scale positiCJn factor. 
Plans have been made to study in greater datail the questions raised 
here. The validity of the multid~ensional methods in the study of attitUde 
data has been partly established, but the difficulties raised here call for 
solution. 
CRAPTER V 
SUMMA.aY AND CONCLUSION 
The rationale and experimental procedures of two of the methods 
currently available for the study of the dimensionality of a set of question ... 
naire statements, i.e., factor analysis and multidimensional scaling, were 
reviewed and discussed. 
PUblished factor analytic studies of this sort of domain were reviewed. 
and questions were raised regarding the fact that the correlation coefficients 
employed equalize the maans or scale values of the statements. The research 
on multidimensional scaling was reviewed, and a question regarding the inter-
pretation of the vector lengths was raised. 
In order to compare the two methodologies, an experimental procedure 
was devised that would permit the data obtained to be treated both as a 
factor analysis and a. a multidimensional scaling problem. A comparison of 
the distanees between the vector termini in the factor analytic configuration 
and the distances in the multidimenaional configuration was performed for 
eight variants of the scaling values. The hypothesis that the two distance 
estimates would be linearly related for each statement was borne out for 
soma statements and not for others. The three most regular of the eight 
sets of plots were reproduced. 
It was discovered that the first factors in the factor analysis and the 
multidimensional sealing configurations were linearly related, and that both 
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first factors were negatively related to the means of the statements. It 
was further demonstrated that the multidLmensional definition that yielded 
relationships with the factor analysie diatanr.as at least as clear and 
regular as the other definitions could be regarded as unid~ensional. It 
was concluded that the tendency of some statements to yield clear relation-
ships between the two distance measures was due to the proportionality of 
the two first factors. The fact that both first factors were funetions of 
the means precluded any general conclusion regarding the relation.kip 
between the two methodologies. The failure of the multidimensional definition 
employed to permit the emergence of more than one factor distorted the 
relationships of the two statements that had small loadings. and somewhat 
obscured the others. It was recommended that in further efforts to effect 
a comparison, attempts should be made to guard against restricting the 
dimensionality of the scaled distances, 80 that the comparison will include 
distance components that are not related to the means. It may be tentatively 
concluded that the two methodologies are reducible to one. This conclusion 
cannot be finally made until the relationship of scale position to 
factorial composition 1s settled. 
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1 2 3 
1 4.21 3.38 
2 5.89 5.42 
5 3.96 4.37 
4 3.43 4.11 2.99 
.5 1.73 4.42 3.28 
6 3,70 4.21 3.52 
7 3.85 4.25 3.35 
8 3.71 4.01 3.25 
9 3.75 4.49 3.49 
10 4.10 4.50 3.42 
11 3.80 4.48 3.25 
12 4.11 4.53 3.55 
13 3.48 4.15 3.34 
14 3.75 3.88 .5.00 
IS 5.42 5.93 3.0S 
Overall 3.76 4.25 3.51 
mean 
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TABLE 1 
MEAN OF STATiMlIiT DESIGNATED BY COLWN WEN 
PAlRED WlDt STATJlmiT DESI<ltATEJ) BY ROW 
4 5 6 7 8 9 10 
8.30 7.02 4.89 4.30 4.30 5.80 4.60 
8.20 6.84 4.59 4.30 4.28 .1.68 4.20 
8.28 7.12 4.79 4.27 4.23 .1.75 4.12 
7.11 4.47 3.95 4.02 3.15 4.09 
8.27 4.93 4.07 5.98 1.73 4.16 
8.19 6.73 4.38 4.20 3.88 4.22 
8.31 6.80 4.52 4.37 3.74 4.41 
8.23 6.84 4.67 4.36 3.82 3.98 
8 .. 72 6.84 4.65 4.12 4.04 4.1S 
8.04 6.94 4.52 4.42 4.43 3.72 
8.48 6.94 4.79 4.34 3.94 3.43 4.48 
8.27 7.20 4.59 4.20 4.56 l.29 4.25 
8.28 7.11 4.14 4 .. 20 l.95 1.SO 3.91 
8.08 6.96 4.59 4.17 4.16 .5.88 3.95 
8.27 6.94 4.40 4 .. 16 4.10 3.59 5.94 
8.28 6.96 4.62 4.25 4.18 3.64 4.18 
59 
11 12 13 14 15 
5.74 3.49 8.34 7.10 8.50 
2.84 5.54 8.06 7.07 8.25 
4.22 3.50 8.20 6.79 8.24 
3.36 2.88 8.28 7.03 8.26 
1.77 3.00 8.23 6.96 8.30 
3.72 3.19 8.23 6.90 8.16 
4.25 3.43 8.25 6.99 8.32 
4.22 3.33 8.20 6.93 8.22 
4 .. 11 3.12 8.24 6.80 8 .. 24 
4.25 3.24 8.15 7.02 8.23 
5.00 8.15 6.81 8.34 
3.99 8.37 7.1S 8.32 
3.75 2.63 7.55 8.19 
4.03 3.05 8.17 8.lS 
4.08 2.87 8.20 6.97 
5.88 5.16 8.22 6.99 8.25 
1 2 
1 2.40 
2 2.24 
3 2.20 2.54 
4 1.96 2.49 
5 2.25 2.47 
6 2.26 2.49 
7 2.26 2.40 
8 2.31 2.50 
9 2.28 2.54 
10 2.41 2.46 
11 2.36 2.48 
12 2.30 2.57 
13 1.96 2.42 
14 2.40 2.44 
15 2.30 2.42 
TABLE II 
STANDARD DEVIATION OF STAT»1ENT DESIGNATED BY COLUMN 
WEN PAIRED WITH. STATEMENT DESIGNATED BY ROW 
4 5 6 7 8 9 10 11 12 
2.19 1.86 2.05 2.44 2.23 2.49 2.16 2.55 2.40 2.30 
2.40 2.11 2.15 2 • .56 2.17 2.40 2.01 2.40 2.19 2.47 
1.84 2.14 2 .. 44 2.20 2.35 2.02 2.43 2.54 2.28 
1.92 2.30 2.61 2.04 2.43 2.20 2.46 2.21 2.05 
2.26 1.95 2.68 2.07 2.19 2.03 2.25 2.46 1.93 
2.30 1.97 2.24 2.32 2.40 2.17 2.40 2.34 2.19 
2.19 1.86 2.38 2.54 2 • .30 2.25 2 • .56 2.46 2 • .34 
2.25 1.92 2.24 2.50 2.'u 2.04 2 • .36 2.48 2.33 
2.34 1.66 2.17 2.60 2.39 2.31 2.49 2.64 2.02 
2.43 2 • .36 2.24 2.42 2.27 2.18 2.02 2.59 2.23 
2.12 1.70 2.38 2.51 2.29 2.38 1.86 2.52 1.93 
2.48 2.06 2.10 2.52 2.29 2.42 2.07 2.42 2.54-
2.23 2.11 1.61 2.66 2.21 2.29 1.93 2.4-3 2 • .39 1.86 
2.10 2.28 2.24 2.56 2.28 2.30 2.16 2.39 2.47 2.07 
2.08 1.90 2.33 2.55 2.30 2.19 2.02 2.30 2.51 2.12 
60 
13 14 15 
1.57 2.03 1.80 
2.03 1.93 1.78 
1.86 2.25 1.18 
1.70 2.02 1.93 
1.90 2.01 1.70 
1.64 2.06 1.92 
1.81 1.99 1.77 
1.85 1.99 1.94 
1.67 2.16 2.02 
1.66 1.97 1.89 
1.78 2.03 1.79 
1.67 1.99 1.83 
2.06 1.96 
1.95 1.99 
1.90 2.08 
TABLE III 
SCALE VALUES AND DISPERSIONS OF STATEMENTS AND INTERVAL 
LIMITS AND WIDnlS BY METHOD OF SUCCESSIVE INTERVALS 
Statement Sj OJ Seale Value of 
number Interval Upper Limit 
1 -.478 1.052 -4 -1.721 
2 -.290 1.122 -3 -1.127 
3 -.196 1.030 -2 .... 764 
4 1.230 .919 -1 .... 428 
.5 .188 .925 0 - .236 
6 -.278 1.082 1 .319 
7 -.274 .961 2 .933 
8 -.6.50 1.281 3 1.721 
9 -.588 .956 4 
10 -.4.54 1.017 
11 -.151 1.346 
12 ... 934 .781 
13 1.310 .803 
14 .848 .840 
1.5 1.318 .818 
61 
Width 
.600 
.363 
.336 
.192 
.555 
.614 
.788 
62 
TABI..E IV 
COll.R.ELATION MATlUX Rjk FR(Ir1 PAIRED PRESENTATION OF STATEMENTS j AND k 
1 2 3 4 6 7 8 9 10 11 12 13 14 1.5 
1 
2 .20 
3 .4.5 .40 
4 -.14 .26 -.22 
.5 -.16 -.04 -.22 .05 
6 .18 .36 .48 -.18 .08 
7 .08 -.05 .16 -.24 .14 .0..5 
8 .06 .10 .. 16 -.17 .40 .. OS .18 
9 .24 .dl .22 .. 04 .08 .01 .38 .27 
10 .38 .34 .06 .02 -.03 .11 -.10 .12 -.20 
11 .33 .21 .11 -.16 .03 .08 .06 -.03 .24 -.01 
12 .32 .43 .60 -.06 -.2,5 .24 .12 .21 .02 .20 -.03 
13 -.11 -.06 -.33 .39 -.21 -.09 -.0,5 .08 -.07 -.13 -.16 -.31 
14 -.06 .0,5 .23 .26 - .. 18 .OS .19 -.09 .16 -.03 -.06 -.02 .16 
IS -.18 -.21 - .. 53 .48 .25 -.01 -.01 .01 .04 -.17 -.US -.ll .60 .13 
63 
TABLE V 
NINE FACTOR CENTROID SOLUTION FC FOR Rjk 
I II III IV V VI VII Vln IX h2 
1 .5308 .1985 .0661 .0740 -.1622 .2234 .2504 -.0683 -.2036 .5160 
2 .4130 .3800 -.3354 .3757 .1608 .1063 .0735 .2516 .1537 .6981 
3 .6802 .3310 -.3027 -.3422 .0533 .2437 -.2340 .1101 -.0987 .9198 
4 -.3410 .32.55 -.2149 .1970 .38.50 -.2636 .3144 .1668 .1467 .6731 
5 .0914 -.1757 .3.510 .2907 .3218 -.4,5.59 -.1488 .0748 -.2,567 .6520 
6 .4236 .1977 -.1085 .1438 .1809 .1435 -.3657 -.2142 -.1330 .5016 
7 .2759 .0818 .3329 -.3898 .1454 -.1069 .0534 -.1933 .1293 .4351 
8 .3613 .1091 .4037 .0813 -.1225 -.3236 -.2018 .2411 .1030 .5456 
9 .2601 .1794 .441.5 -.2.530 .3113 .0507 .203.5 .1644 .0677 .5350 
10 .2847 .1348 -.2015 .4024 -.293.5 -.0485 .2928 -.2255 - .1255 .5426 
11 .3304 -.lSI6 .1588 .0771 .1878 .3946 .2453 .1198 -.0442 .4308 
12 .5554 .3354 -.3122 -.1311 -.2207 -~ 1968 -.0,578 .1326 .1467 .6655 
13 -.4781 .3192 .3866 .1390 -.2827 .3313 -.1984 -.1435 .3408 .9069 
14 .... 1002 .4631 -.0629 -.2659 .2736 .0575 .1125 -.1989 .0733 .4355 
15 -.5512 .3698 .4220 .3903 .2143 -.1686 -.1101 -.1833 .1044 .9256 
l.a
2 2.5455 1.1693 1.3.524 1.0,577 .8412 .875.5 .6930 .4584 .3835 
McNemar .1726 .16.5.5 .1,595 .1418 .1330 .1293 .1290 
Index* 
Standard .1143 .0979 .08.54 .0705 .0.573 .0517 .0483 
Deviation 
of Residuals 
64 
TABLE VI 
SEVEN FACTOR SOLUTION Fa FOR Rjk EMPLOYING C<HroNALITIES FR<I1 FC 
I II III IV V VI VII h2 
1 .5858 .0524 .0384 .0365 .1896 -.1565 .4196 .58.52 
2 .4677 • .5870 .0106 .0164 -.1060 .1935 .0460 .614.5 
3 .8945 -.0714 .0.218 .0239 -.0211 .. 2618 -.2906 .9597 
4 -.1907 .2217 .2.5':'2 -.0338 -.6145 .3060 .3429 .7416 
.5 -.2861 .2364 -.2102 .6601 -.0353 .023S ... 0606 .6231 
6 .4087 .3800 .0981 .OS3S .1797 .1304 -.1830 .4067 
7 .1635 -.1998 .1208 .3716 .3200 .1436 -.1119 .3549 
8 .1953 .0289 .0742 .6647 -.0827 -.2869 -.2032 .6167 
9 .2180 -.2985 .1839 .4701 .1174 .2625 .2467 .5350 
10 .2906 .4885 ... 1087 -.0700 .... 0744 -.3233 .1366 .4685 
11 .1862 .0431 .... 1449 .1252 .3553 .161.5 .4541 .4317 
12 .7220 .0188 -.0600 -.0603 -.1692 ... 1060 .... 1286 .5853 
13 -.3406 .0807 .7523 -.10.59 .273S -.3525 -.0223 .8992 
14 .0681 -.0065 .4183 -.0774 -.0081 .4164 -.1000 .3691 
15 -.4632 .1034 .696S .1834 -.2648 -.0646 .1234 .8335 
65 
TAm.E VII 
REPRODUCED COR.R.El..ATIONS FROM SEVEN PACTOR SOLUTION PG 
1 2 3 4 5 6 7 9 10 11 12 13 14 15 
1 .585 
2 .275 .614 
3 .35S .417 .960 
4 -.113 .183 -.188 .742 
5 -.175 .019 -.237 .039 .623 
6 .202 .414 .42S -.104 -.OOS .407 
7 .095 -.045 .235 -.248 .125 .U9 .35S 
8 .OS1 .064 .176 -.141 .383 .119 .237 .611 
9 .221 -.014 .226 .016 .126 .029 .340 .225 .535 
10 .283 .312 .098 .021 -.004 .209 -.rlS .087 -.195 .468 
11 .343 .127 .066 -.081 .034 .087 .137 -.058 .2.56 .066 .432 
12 .350 .339 .655 -.119 -.218 .272 .030 .168 .033 .259 .001 .585 
13 -.013 -.204 -.388 -.004 -.128 -.033 .019 .004 -.016 -.043 -.152 -.289 .899 
14 -.0.56 .108 .207 .194 -.144 .133 .103 -.106 .141 -.171 -.039 -.001 .1.52 .369 
15 
-.221 -.124 -.449 .469 .132 -.lS0 -.052 .101 - ... 06' -~llS -.208 -.350 .618 • .208 .834 
66 
TABLE VIII 
DISTANCES BETWEEN VECTOR TEBMINI IN THE C<H1~ FACTOR SPACE 
1 2 3 4 6 1 8 9 10 11 12 13 14 IS 
1 
2 .806 
3 .914 .860 
4 1.246 .995 1.442 
5 1.248 1.095 1.434 1.134 
6 .767 .439 .719 1.165 1.020 
7 .866 1.029 .919 1.262 .853 .124 
8 1.014 1.050 1.107 1.281 .688 .887 .706 
9 .823 1.085 1.021 1.116 .952 .940 .458 .838 
10 .698 .581 1.110 1.081 1.048 .676 1.083 .954 1.180 
11 .575 .890 1.122 1.156 .993 .815 .716 1.079 .615 .878 
12 .686 .722 .485 1.251 1.282 .669 .938 .931 1.027 .731 1.007 
13 1.277 1.386 1.623 1.927 1.333 1.171 1.103 1.228 1.259 1.205 1.279 1.436 
14 1.032 .876 .957 .850 1.131 .714 .720 1.095 .789 1.086 .938 .978 .982 
15 1.364 1.302 1.641 .799 1.092 1.241 1.137 1.118 1.113 1.238 1.297 1.456 .705 .887 
8 
7 
6 
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TABLE IX 
DISTANCES BETWEEN POINTS ACCORDING TO MULTIDIMENSIONAL DEFIN ITION 2 
1 2 4 .5 6 7 B 9 10 11 12 13 14 15 
1 
2 2.22 
1 1.66 1.99 
4 5.11 4.43 5.50 
.5 3.84 3.40 4.45 2.03 
6 2.56 1.97 1.90 4.33 2.98 
7 2.07 2.48 2.39 4.74 3.24 2.51 
8 2.60 2.62 2.31 4.68 3.10 2.62 2.12 
9 1.S8 2.53 1.91 5.61 3.37 2.62 1.87 1.96 
10 2.06 2.07 2.38 4.44 3.S7 2.41 2.86 2.37 2.34 
11 1.93 2.52 2.34 S.25 3.68 2.64 2.62 2.75 2.06 2.84 
12 1.83 2.00 1.48 S.S7 4.74 2.34 2.28 2.39 2.12 2.28 2.60 
13 4.94 4.40 5.30 1.15 2.08 4.30 4.34 4.34 4.85 4.48 4.75 5.98 
14 3.99 3.66 3.89 2.10 2.04 3 .. 08 3.20 3.28 3.24 3.52 3.41 4.41 1.89 
15 5.12 4.75 5.69 1.01 2.03 4.15 4.48 4.37 4.81 4.66 4.51 5.80 .96 2.12 
68 
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TABLE X 
DISTANCES BETWEEN POINTS ACCORDING TO MULTIDIMENSIONAL DEFINITION 5 
-
1 4 5 6 7 8 9 10 11 12 13 14 15 
1 4.97 3.65 10.01 8.63 5.78 4.68 6.01 4.29 4.96 4.55 4.21 9.68 9.58 11.78 
2 5.33 5.05 11.03 8.40 4.91 5.95 6.55 6.43 5.09 6.25 5.14 10.65 8.93 11.50 
3 3.63 4.77 10.58 10.07 4.38 5.23 5.20 4.47 5.78 4.96 5.67 11.80 8.17 11.86 
4 9.49 9.35 10.14 3.97 8.54 8.82 9.00 9.29 10.46 8.92 11.50 2.42 4.80 1.92 
5 7.89 7.32 9.53 4.67 6.67 7.70 6.96 7.31 8.00 8.74 9.93 3.35 4.57 4.73 
6 6.23 5.05 4.64 11.31 8.00 6.37 6.55 6.83 5.83 6.63 5.91 11.44 7.88 10.57 
7 4.62 5.39 5.25 9.69 6.70 5.81 4.90 4.47 6.49 6.00 5.21 9.58 7.30 10.33 
8 6.48 6.28 5.44 11.38 6.78 6.29 4.87 4.64 5.16 6.56 5.79 9.94 7.56 9.58 
9 4.06 5.09 3.86 12.35 6.84 5.68 4.21 4.00 4.73 3.83 4.39 9.38 6.99 9.37 
10 S.lS 4.91 5.78 10.94 8.03 5.79 7.31 5.60 5.82 7.17 3.51 10.90 8.41 10.71 
11 4.63 5.52 5.94 11.91 9.03 6.18 6.45 6.81 5.44 7.35 6.60 11.35 8.42 11.34 
12 4.21 4.94 3.38 11.41 9.14 5.13 5.34 5.37 4.28 5.09 5.03 ILlS 9.12 12.31 
13 7.74 8.93 9.85 2.18 3.95 7.05 7.86 8.02 8.10 7.45 8.44 9.99 3.69 1.83 
14 8.08 7.07 8.74 4.2.5 4.09 6.35 6.38 6.33 7.00 6.93 6.94 8.79 3.89 4.40 
1.5 9.20 8.44 10.15 1.95 3.46 7.99 7.93 8.46 9.73 8.80 8.08 10.61 1.88 4.21 
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TABLE Xl 
DISTANCES BI'l'WR~ POINTS ACCORDING TO MULTIDIMENSIONAL DEFINITI~ 7 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 
2 4.316 
3 2.824 4.123 
4 12.397 12.413 13.854 
5 10.030 7.929 11.610 4.935 
6 5.100 4.159 3.724 12.020 7.08Q 
7 4.705 5.488 4.443 11.656 7.627 J.582 
8 5.442 5.206 4.911 12.327 6.5SO 5.756 4.323 
9 3.7S6 5.480 3.780 14.799 8.S46 5.934 3.428 3.579 
10 3.933 3.941 5.783 11.979 8.254 4.789 6.163 4.543 6.182 
11 3.794 S.647 S.366 14.747 10.337 5.903 5.059 5.720 4.272 6.478 
12 3.717 4.138 2.291 14.738 10.869 5.263 5.016 5.205 4.344 4.818 5.606 
13 12.271 11.220 13.690 2.057 4.333 11.533 10.742 11.601 11.742 12.351 12.678 13.826 
14 9.620 8.960 9.873 3.996 3.688 7.623 1.267 7.610 7.873 9.251 8.262 10.725 3.748 
15 14.039 12.488 14.009 1.694 4.072 11.089 11.258 11.052 11.905 12.293 13.440 14.645 1.377 4.310 
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TABLE XII 
DIPFElU'.HCES BETWE~ OVERALL MEANS OF STAnMENTS WITHOUT REGARD TO SIGN 
1 2 4 5 7 8 9 10 11 12 13 14 15 
1 
2 .49 
3 .45 .94 
4 4.52 4.03 4.97 
5 3.20 2.71 3.65 1.32 
6 .86 .37 1.31 3.66 2.34 
7 .47 .02 .92 4.05 2.73 .39 
8 .42 .07 .87 4.10 2.78 .44 .05 
9 .12 .61 .. il 4.64 3.32 .98 .59 .54 
10 .42 .07 .87 4.10 2.78 .44 .05 .00 .54 
11 .12 .37 .57 4.40 3.08 .14 .35 .30 .24 .30 
12 .60 1.09 .15 5.12 3.80 1.46 1.07 1.02 .48 1.02 .72 
13 4.46 3.97 4.91 .06 1.26 3.60 3.99 4.04 4.58 4.04 4.34 5.06 
14 3.23 2.74 3.68 1.29 .03 2.37 2.76 2.81 3.35 2.81 3.11 3.83 1.23 
15 4.49 4.00 4.94 .03 1.29 3.63 4.02 4.07 4.61 4.07 4.37 5.09 .03 1.26 
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APPENDIX VIII 
TABLE XUI 
PROJEC'rIONS ON :HRST PRINCIPLE AXIS AND 
FIRST ROOT OF CORRELATION MATRIX 
Statement 
1 
.2 
3 
4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
14 
15 
First Root 
89 
Projections 
.5261 
.4616 
.8661 
-.3919 
... 1482 
.3962 
.1842 
.1857 
.1808 
.2945 
.2691 
.6299 
-.5116 
-.0143 
-.6864 
3.0340 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
TABLE XIV 
VECTOR PRODUCT MATRIX FROi MULTIDlM.SI~AL DEFINlnCti 2 
WITH ORIGIN AT CENTROID AND U III -1.76 
1 2 4 5 7 8 9 10 11 12 13 
1.20 
.71 .43 
1.58 1.18 1.97 
-2.33 - .67 -3.33 5.36 
-1.14 - .70 -2.21 3 .. 07 .85 
.30 .21 .99 - .60 - .50 .04 
.73 .14 .97 -1 • .58 - .49 - .08 .36 
.40 .00 .99 -1.42 - .32 - .19 • .27 .32 
1.08 .41 1.46 -4.24 - .39 .13 .66 .62 .97 
.82 .43 1.06 - .64 - .95 .07 - .16 .24 .58 .53 
1.08 .42 1.48 -2.92 - .93 .12 .30 .16 .93 .17 .98 
1.96 1.56 2.35 -3.21 -2.65 1 • .22 1.41 L35 1.79 1.50 1.51 2.74 
-2.18 - .99 -3.00 4.96 2.66 - .93 - .87 -.89 -2.01 -1.15 -1.70 -5.26 4.56 
-1.59 -1.29 - .99 2.92 .68 - .56 - .56 -.70 - .31 - .99 - .58 -1.85 2.57 
-2.62 -1.83 -4.31 5.11 2.82 - .41 -1.09 -.82 -1.74 -1.51 - .86 -4.36 4.71 
90 
First 
14 15 Centroid 
Loadin,-s 
1.106 
.615 
1.563 
-2.377 
-1.130 
.314 
.515 
.465 
.977 
.589 
.792 
1.946 
-2.155 
.59 -1.057 
2.66 4.86 -2.227 
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PART B 
Assign a value between 0 and 100 to each statement in the pairs of 
statements in the booklet according to your degree of disagreement or greement 
with them. with the condition that the values you assign to the statement in 
each pair must always add t o 100 . Reoor d your values on Answer Sheet B~ 
For instance, these are the value s given by one indivi dual to the 
following pairs: 
1 a) Who thinks clearly speaks clearly 
b) Money for charit y is money well spent 
2) a) Sooiety is based on the struggle for power 
b) A hair divides t~ f al s e and the true 
3) a) Money for ohari ~( 1s money well spent 
b) A truth cannot be dest r oyed. it is et ernal 
4) a) Sooiety is based O~ t he struggle for power 
b) The love of one's nei ghbo is the basic law 
1a 
b 
~a 
b 
3a 
b 
4a 
b 
Answe Sheet 
LtO 
,,0 
~ 
~O 5"0 
roo 
q}-
-100 }} 
-100 
---:..-
Read eaoh pE:.lr oarefully and then assi~ a vlllue to eae 1 ~tate nt in 
the pair- Remniber, the sum of th e values must be 100 0 
Be sure to complete all the pai r 
any Ole of themo Be oareful not to 8 
and do not :spenq too much time on 
p any pairso 
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PART C 
Assign all¥ value between 0 end 100 according t o your di sagreement or 
a gr eement wit h t he pa i r as sucho For inst ance, here are the values given by 
one i ndividual t o the f ollowi ng pairs: 
1) a ) V'lho t hinks ol early s peaks clearly 
b) Money for ohar i t y i s money well spent 
2) a) Sooiet y i s based on the struggle for power 
b) A hair divi des t he t r ue from t he false 
ANSl,ER dIEET 
1 
2 tfO 
The higher the val ue , t he greater the degree of agreerrent . This 
individual agrees with pair 1) t o the extent of 90 , and with pair 2 to 
the extent of 400 
Read each pair car ef l l y a nd only then a s s ign a value to it. Do not 
spent too much time on any one pair , and be oar eful not to skip any pairso 
P ge 1 Page 2 Page 3 Page) Page 6 
1 21 41 61 81 ~Ol 
2 22 42 62 82 102 
3 23 4 63 83 1103 
j 
4 24 44 64 84 ~04 
[ 
-~. 
-I 
5 25 45 65 85 ~O5 
_ I, 
6 26 46 
;~ 
66 86 ~06 
, 
7 27 47 61 81 ~07 
8 
( I 
28 . 
1
48 68 88 1108 
. ' 
I 
9 29 4 9 69 89 . 
If 
10 30 50 70 90 
11 31 51 11 91 
i 
12 32 52 72 92 
f 
13 3 3 53 73 93 
14 34 54 74 94 
15 35 55 75 95 
16 36 56 76 96 I 
11 31 51 "11 91 
18 38 58 18 98 
19 39 59 79 99 
20 40 60 80 ~OO 
PA HT D 
A ccording to your "degree of agreerre nt or di sagreement wi th 
the f ol l owing statements place a che ck l:Jark in the appropriate 
ce ll . 
Below is an example of the check marks made by one i ndividual : 
Strongly Strongl y 
Di sa A e "ree ,gre 
Bea u ty i s e t ernal 
and perfect 
Tru t h is gr ea t , 
no t hing ca n de stroy it 
... 4 
-4 
-.3 
- 3 
- 2 -1 
.,..-
-y ~l 
0 +1 r:-2 ~y ~4 
0 r.'" 1 'f- 2 ,- .3 +4 
Thi s ,pe r s on agr ees V!d. th the staterrent, "Beauty is eternal 
per f ect" t o the extent of checking it in cell 3, but does no t 
agr ee wi th t he s t atement, "Truth is grea t , nothing can de': troy 
and ha s de ci de d t o check i t in ce ll ~2. 
a nd 
i t It , 
Check e a ch one of the s tatements on the foll o ~ :t ng page 
according t o your degree of agreement or di sagreement, using t he 
end cell s (·"4 a nd -4) only if you agree or di sagree absolute l y . 
Do not soend to o much time on anyone statenent , but be s ure 
to check al l of themo 
1) To possess material 
weal tl is the key to 
su c(!e ss 
2) Science wi l l eventually 
give an an swe to all our 
problems 
3) God 1s our r efuge and 
s1;rength , a very present 
holp i n troubl e 
!~) The breath of Di vini ty 
can be seen i n every piece 
cf crea t ion 
:-;) T eo i e s a r e more 
'I mpor ta t t han f a cts 
6 ) Int ellec tual passion 
drive s out s ens lity 
r Rel i gion should stre s s 
the l ove of people rath er 
t,han t..~e worship of G d 
d) Reaso n and log! care 
I~n's gr a te st possessions 
9 ) Ever y ma n has his price 
10 ) T e way that 'wins the 
easiest vic tory over 
reason: terr r and forc 
11 ) Religion has been t he 
most i mport nt influe nce 
i n all c1 vil ·iz tion 
12 ) Ac ting not thinking 
is power 
13) ~osses s ion is nine 
points of the la 'I 
14) Money alone sets all. 
the world in motion 
15) The universe cannot be 
explained unless we accept 
a perfect being 
Strongly 
Di sagree 
I C; 2-
3t 'Ollg.ly 
Agre e 
4 
1) a) God is our refuge and strength, .... very pre'"'ent help in trwble 
b Uoney alone 8e.lGB all the 10rld "in .. otion 
2) a Every man has his prioe 
b J Religion should stress the lave of people rathe ~ than the worship of God 
3) &) Inte l e9tual passion drives out sensuality 
h) The way that wins the easiest viot ry aver raason ~ terror and foroe 
4) a ) Ral lg1 n has been t he most important int l enoe in all civili~ations 
b) Money alone sets all the world in moti on 
5) a) Soience will eventually give an answer to all our problems 
b) Aoting not thinldr.g is pOtIer 
6) a) The universe can not b explained unless we aocept a perfeot being 
b) Theories ere more importen t th.an faots 
7) a ) Possession is nine p in s of the law 
b) Religion has been the most i mpol'tent influence in al civUhations 
8) a) The way t hat wi ns the easiest viotory over reason ' t rror and foroe 
b) Acting not thi nking is power 
9) a) The uni ree oan not be explai ned unless we aocept a perfect being 
b) Religion should stress the lave of people rather t han the worship of God 
10) a) Uo~ alone sets all t he world in motion 
b) Ever y man he. his pr ice 
11) a) Possession is nine ints of the 1 w 
b) Religion should str ss the love of people rather than the worship of God 
12) a) Intellectual passion driv6s out sensual i ty 
b) Possesaion i s nine poi nts of the 10~o 
13) a} Acting not thinking i s power 
b) Religi on should str~ss t he l ovo of people rather t han ~che worship of God 
14) a ) Theorie s are more impor tant th factf; 
b} I ntelleotual ~ssion l W 8 out sensuality 
15) a) Religion has been the most important influenoe i n a ll oivilizat. one 
b) Every man has his II" i 06 
" l S) a) Religion should str 8S he 1 e of people rathe r than the worsh. p of God 
b Religion has been the most important influer.ce in all civll1&at ons 
17) a) Money alone sets all the world in motion 
b) Aoting not thinking is powe : 
18) a ) God 1s our refuge and strength9 a very present help in trQuble I 
b) Reason and logio are man 8 greatest posses3iona 
19) 8.) Money alone sets all the world in motion 
b) To possess material wealth is the key to suoc 5 8 
20) a) Aoting not thinking is power 
b) The breath of Divinity oan be Bean in every pieoe of oreation 
2 
21) a) 
) 
Science \Till eventually give an 8lls,er to all our probl G 
'1 0 v;ay at ",rins the easiest 1 otOl'",f oval' eason: t rror d oroe 
22 ) ) 
b) 
e l igion .has been the most impor tant influenoe in all civ11ir.a" Sons 
In ellee al passi ru' i ve s out senauality 
23) a) Taeor1es are mor a 1mpo tant than facts 
b) Soi~n a will eventual ly give an a nswer t o al l our problems 
24) ) easo and l ogi c a man's gr at est possess i on 
b) A t i ng not th i nking 1s poy/ar 
25) a) Aoting not thi nking 18 power 
b) The Diverse oannot be explained nlas s w acoept a perfe.~ be ng 
26) a) Soi o e wi l l eventua l ly give an ewer t o a l l our problems 
b) The universe oan not explai ned nless we aooept a perf at b 1ng 
27) a) God is our r efuge and strength.. very present help in tl'oubl 
b ) I ntelleotual pasai on drives out sa uality 
28) a Theorie s ar e more i mportant t han r aot s 
b ) God i s our r o ge and strength. a v ry pre sent help in troub 
29 ) a ) Every man has his pri ce 
b) The breath of D v i nity oan ba 8 0 
30 ) a ) Intell eotual pa s on dr ives out 8a 
b ) The universe can not be explai ned 
3 ) ) oting not i nking i s power 
in ever y pieoe of orea on 
ality 
niess we aocept a perfeot being 
b ) Possession s nine oints of t he aw 
32) a) Science i l l e en ally give an answer to all our proble 
b) Possess i on i s nina points of the ~w 
33 } a) Money alone so s all the world in motion 
b) Religion should stress the 1 e of people r athor than tho worsh p of God 
34) a) Mone.y alone sets 
) Possession 1 nine 
35 a) 
b) To pos ses 
1 the Id in motion 
oints of' the law 
r yeo out se suality 
alth is the key to sucoess 
36) a) Reason and logio are manvs greatest pos ses sions 
b) Every man has h1s prioe 
37) a) Possession is ni ne poi nt s of the lnw 
b ) God 1s our refuge and strength. a ve present help in trou Ie 
38) a) Intellectual pass10n drives out sensuality 
b) Money alone sets all the world in motion 
39) a ) Theories are more important than faots 
b) Religion should stress the love of people rather t han the worst p of God 
40) a To possess material wealth is the ke.y to suocess 
b) Religion should stress the love of people ra{~her t han the worsr p of God 
41} 8.) Sci ee 
b) R B n 
.I. v tu lly 
nd 10g1 0 11 
t-Q 11 ou· 
5e 81 n 
42) ) The br6ath of Di v inity an be se n i n 6very pieoe of 'e i n 
b Tod is our refuge am str ength 9 a vl3ry present help in t.roubl 
43) a ) Reli gion has been the most important nfluenoe in all civ ~a 
b ) R a eon and 10g1 are n 's greatest poasessions 
44) a) 0 sese on I s nine poin s of the law 
b ) To posses s material we 1 th s the key to UOC08S 
45 ) a) • a so and l ogio are man 's greatest possessions 
b) Raligl n should stres tho l ove of people rather than the wor h 
46) a) To possess material wem t h i s the key to success 
b breath of Div1ni~' an be sean i n ovary pieos of or tio 
47) a ) POlS ssion 18 nine poin s of the law 
b) The reath of Divinity an be seen in every pieoe of 0 eat on 
48) a ) God 1s our refuge and s trength. a very present help in troub e 
b ) the way that win the aaiest victory OVe~ reason' terror d f 
49) ) Aoti ng not th inking i s power 
b) Theol' e 8 are more important than fa ots 
50) 8.) Religion shoul d stre ss the love of' people rathe r thaI'. t e 
b ) Soienoe will eventua l y give an answer to all our probl~ 
To possess mat er ia ealth i3 .thG key to suooess 
e ry maD ha h is pr ce 
of' God 
P f God 
52) a ) Re igion sh uld s t r ss the love of people rather han th or p of God 
b God 18 our ref'u g . d strength", a very present help in troubl 
53 ) ) M n alono set 11 the world in motion 
Rea son and l og! are manis greatest possessions 
54 ,_t.: Possession is nine points or the l aw 
b) heorles are more important than fa ots 
The way the. . wins the easies t viotory 
The universe oan no t be exp i ed 
, Bv ry an has his , r ce 
·b) · eories are mor important t han 
eason: 
aocept 
57 a) The way t t wins he easi est victory over renson , terre d 
b ) Possession 1s nine points of the law 
58) a) The breath of Divinity oan be seen i n every pieoe of oreut 
b) Reason and logio are man's greatest pos sessions 
59) a) To possess ma GX'ial }a1th is the key to suocess 
b) God is our ref uge and strength. a va y p esent help in tr 
60) a) The way that wins the easiest viotory over reason ' terror 0 oe 
b} Rea son and logi~ are man' s greatest possessions 
01) ) R glon h 
b) 1\ t ng not 
most imports t influonc i 
1 ng 1 s pcvTer 
62 a ) Intel l eotual pas on drives out sensual i ty 
b ) Every man ,has hie price 
1 
63 ) ) The bre h of Divinity oan be seen in eery pieoe of oreat. on 
b ) S i onoe wi 1 eventually giv an 8nGWer to all our probl ems 
64 ) a) I ntel l eotual passion drives out sensuality 
b) AQting not t hinking is power 
65 ) a The b eath of Divi ity oan be seen in every pieQe of ~eatlon 
b R 11gion ha s been h most mportant influence in. al l Olvl11t ona 
66 ) a )Re igi on should str 66 the l ove people rather than the or h p or God 
67} 
b ' tel leotual passi on dr ives uut sensuality 
eor i es are more i mpor t ant t 
ligi on has been t 0 most m 0 
n £aotrl 
ant influence in al l Q~ ili~ 
68 a ) Re l igi on should s tress t he l ov . people rather t han th~ 
b e way hat wins t he e s ios t vi otory over roason : terror 
69 a ) Relig n should stres s t h 
b ) 0 b ea h of Di v j ni ty a 
ove of peopl e rather than l' 
b . aeen i n every piece of ere 
ions 
P f God 
ro 
of God 
70) a ) The ay hat wi ns t he easios+ vi ctory over reason te ror n:1 for 0 
b Every man has hi s prio 
71 a M ney alone eet s a ll the o~ld in moti on 
b) Theories are mor e i mpor t a nt t han facts 
72 ) Re . iglon has be the 1 oat i mportant influeme 1n all civil z 
b ) So enoe wil l ev ntual ly gi 0 an answer to all our prob~~l 
73 ) a) Theories ar e more i mportan than faota 
b ) The brea of Div n1 ~ oan be seen 1n every pieoe of oreation 
'74) ) Ever y man has hi 
b ) The universe oa 
pr e 
not b explai ned un as we aocept a perrea 
75 ) a )Reaso and logi e nV s gr eat st p 6 essions 
b) The universe an not b ~ pla ned un ess we aocept 
6) a) To possess material wealth 1 s th0 key t", ,./ .\ ,~ess 
b Aoting flot thinking is power 
17) a) Reason and logio are mania greatest pos 5e ~ slona 
b) Theories are more important than faota 
78) a) Aoting not thinking is power 
b) Every man has his prioo 
19 a) Reason and logic are man's greatest possessions 
b) P08sessior 1s nine points of the l aw 
80) a) The breath of Divinity oan be seen in overy pieQo of or(,ation 
b) Intelleotual passion drives out sensuality 
ons 
ng 
81) a) Religion has been ths most import"nt 1nfluenoe 1n a1 ivilit t on 
b ) The way that vlin3 tho e~~1e8t ~ictory 076 reasons terror and f e 
, , 
82 : a) The universe oan not be expl ai ned } nle~s we aooopt a perfeot be ng 
b ) To posses8 material wealth is he key t o SUOC~IHI 
83) a) The universe uan not be explain d unless we a ept a pelfeot be ng 
. b) The breat h of Divinity oan be seen in eery plooe of ~roation 
84) a ) The way hat wi ns t he easiest viotory ~ ar reason ; t error and f r 
b ) Theories are more important than facts 
85 ) a) I ntell ot ual pass i on drivev out sensuality 
b ) To pos sess materia l wealth 1s the k~ to suoceS 6 
86 a ) Mon~ al one set a1 th e \'lor ld in mot:! on 
b) universe oa no be explained unless we acoept a perfeot b ng 
81) a ) Re . iglon ha been t e most imp rtant influenoe in all 0 111& onB 
b) The un1versG oan not be explained unless we aooept a perfeot b ng 
88) a) I nt elleotual ~ sion drives out sonsuality 
b ) Soi enoc wi l l e ~ en ally g ve an answe toO all our pl'O ).em5 
89 ) a ) Soienoe wi ll eve ntually p ve an answer t.o all our problemh 
b ) Mon~ alone 8e 8 a 1 the world in motion 
90 ) a) God 1 our r efug aDd strength ~ a very present help i n troubl 
b) Religi on has been t he mo 1mportant influence 1n all oivil t ona 
9 ) a ) The breath f Divinity oa n be seen 1n every piece of oreation 
b The way tmt wins t he easiest victory over reason; terror and f eroe 
92 ) &.) To possess mat er ia weal t h ill t he key to suocess 
b ) Theories are mor e 1mpor ant than faots 
93 ) a ) The universe can not explained unless we aooept a perfeot being 
b) Possession i o n ne po nts f the law 
94) a , To possess t eriel wea th 1s the key to suocess 
b) Rel igion has b en the ~&t important influenoe 1n all o1v111~a · ona 
95 ) a ) Reason and logio are n '8 greatest possessions 
b Rel i gi on should stre ss the ove of peopl e rather than the ;vo r sd.p of God 
96) a 
b 
Soienoe will eventually give an swe to all our problem~ 
To possess IlI1terial wealth i 8 ttw ke3 ' . "".tiuooess 
91) a ) Soien e will eventually give an answer to all our probl 
b ) Ever,y .man has his prioo 
98 ) God io our refuge and strengthD a very pre ent help in troubl 
b) SQienoe will eventually give an anDwe 0 all our problems 
99 ) a ) Every IlI1n has his prioe 
b ) GQd is our reSuge and strength p very present he lp i n trouble 
100) a 
b 
Religion shou d stress the love of people rather than the wor ship of God 
Soienoe will eventually give an answer to all our problems 
101) a) The breath of Divinjty oan ~e seen jo eve~ plene of oreation 
02) 
103 
b Money alone sets all the wor n ot on 
a 
b) 
a ) 
b ) 
Reason and ogi are man e Ii U e as po sessi ons 
To possess t eria wealth i s the key tD suo cess 
The way t wi ns t he eas i est viotory over r eason & terror and to r tl8 
l oney alone set s al l the orld in mo ion 
• universe annot be explained unless we aooept a perfeot be ng 
God is our refu ge and strengthg a very pr esent he l p in trouble 
I ntel leotua pa s s i on rive s out sensuality 
and l og;\. r- e n'D greatest posses s i ons 
) Aoting not thi in 
b) God i our r ef uge 
is power 
nd atr ength _ a var y pre sent help 1n troubl 
101) a 
b) 
Evory n has his prl 
0 68 • i on 18 ni n po nt of the law 
108) a ) The way that wine t he e si oot viotory over rea6on~ tarr 
b ) To possess mater! 1 w a th 18 the k~ to au COSB 
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